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ABSTRACT
WORKINGMEMORY AND ADHD: I
CAN ADHD STUDENTS BENEFIT FROM BEING TAUGHT STRATEGIES?
MAY 2000
WARD F. JOHNSON, B.S., SPRINGFIELD COLLEGE
M.S., SPRINGFIELD COLLEGE
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Stanley Scarpati
This study examined four research questions: 1) Are there group differences in
working memory between students with ADHD and non-ADHD students matched for
grade, reading and sex? 2) Are there strategy efficiency differences between a group of
students with ADHD and a group of non-ADHD students? 3) Can a group of students
with ADHD gain more on the Swanson Cognitive Processing Test (S-CPT) than a
group of non-ADHD students when offered specific strategies to solve problems on
the S-CPT? and 4) Can learning be improved for students with ADHD more than for
non-ADHD students when teaching both groups specific learning strategies? The
Swanson- Cognitive Processing Test (S-CPT) was used to measure working memory,
strategy efficiency and gain scores. In Phase I, a between-subjects design, matching
students by age, gender and CBM reading quartile level, was used to answer research
questions one, two and three. In Phase II, a within-subject, baseline-treatment (A-B)
design, was used to determine if students with ADHD who scored low on the
Swanson-Cognitive Processing Test (S-CPT) could improve their classroom
performance by being taught specific strategies in spelling and arithmetic to
answer
research question four. The independent variable for research question four
was
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specific learning strategies and the dependent variables were curriculum based
measures (CBM) in spelling and anthmetic which were administered three times a
week for the eight week period of time the study covered.
The results indicated that there was a significant difference in the working
memory of students with ADHD, compared to non-ADHD students, in favor of the
non-ADHD students, on the S-CFT. This finding support Barkley's New Theory of
ADHD (1997). There was no significant difference between students with ADHD and
non-ADHD peers in terms of their Strategy Efficiency Index (SEI) scores on the S-
CPT; however, there was a significant difference in their Gain scores on the S-CPT for
students with ADHD. Finally, CBM data from Phase II were analyzed. Overall, there
was no apparent gain for either the students with ADHD or the non-ADHD students
between baseline and treatment phases. However, there were individuals who did have
significant gains in the treatment phase.
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CHAPTER I
INTRODUCTION
Context of the Problem
Attention Deficit Hyperactivity Disorder (ADHD) is "... the most common
behavioral disorder in American children ..." (Time. July 18, 1994, p. 43). It is also,
"... one of the most common reasons why children are referred to mental health
practitioners in the United States, and it is one of the most prevalent childhood
psychiatric disorders" (Barkley, 1990, p. 3). In 1997, some were even calling it an
epidemic ( Dawson, 1997, p. 10). ADHD may represent as much as 40% of the
referrals to child guidance clinics with ratios of 6: 1 in favor of males verses females in
clinic-referred samples, while the ratio is lower, 3:1, again in favor of males, in
community-based samples (Barkley, 1990; DuPaul & Stoner, 1994). Current estimates
of its prevalence range from a low of 1% to a high of 12% of school age children in
the US. Acceptable estimates for most experts range between 3% and 5% of school
age children (Barkley, 1981; DuPaul & Stoner, 1994; Fnck & Lahey, 1991). Thus, as
DuPaul and Stoner (1994) have pointed out: if one assumes the average class size to
be around 20 students- then there is roughly one child in every class with ADHD.
ADHD has challenged researchers because the diagnostic label applies to a
heterogeneous population of children with a high degree of variation in symptoms and
pervasiveness across situations (Barkley, 1991; DuPaul & Stoner, 1994). Thus it is not
surprising that its conceptulation has changed frequently over the years. In the early
1900's, it was seen as "a defect in moral control" (Still, 1902, p. 1008). Starting after
the great encephalitic epidemic of 1917-1918, the labels ranged from "brain damage
behavior syndrome" (Cantwell in Barkley, 1981), to minimal brain damage (MBD) in
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the Diagnostic and Statistical Manual of Mental Disorders-I (DSM- 1) (American
Psychiatric Association, 1952). However, brain damage could not be clearly
demonstrated clinically so in 1968, the DSM-II focused on the most frequently
observed behavior: hyperactivity. Thus the term, "hyperactive child syndrome or
"Hyperkinetic Reaction of Childhood" came into being. This was changed to Attention
Deficit Disorder (ADD), primarily by the influence of Virginia Douglas (Frick &
Lahey, 1991), in the 1980 DSM-III when the focus changed from hyperactivity to
difficulty with sustained attention. Then DSM-III-R (1987) brought about yet another
change in an attempt to find a unidimentional definition: ADHD. Finally, DSM-IV
(1994) has separated ADHD into three subtypes: predominately inattentively,
predominately hyperactive-impulsive, and combined subtypes. (There is also ADHD
NOS, which is the old DSM-III, ADD without Hyperactivity.)
Changes in conceptualizations only serve to point out the current state of the
problem for researchers: there is no unified theory to conceptualize ADHD and thus
help make predictions regarding its outcomes. If we can't agree on what it is, how can
we quantify it? Is it a deficit in attention, poor impulse control, or hypervigilance that
is overloading the child's system? Is it a learning disability? Is it a neurological
problem or a motivational one? Is it a combination of both? Is it a deficit in working
memory? Barkley (1997) is acutely aware of this lack of agreement on ADHD. He
called the current state of research on ADHD "nearly atheoretical" (p. 66). He also
noted that DSM IV is "...being purely descriptive of two behavioral deficits
(inattention and hyperactivity-impulsivity), [and] cannot readily account for the many
cognitive and behavioral deficits associated with ADHD..." (p. 66). Thus Barkley
(1997) has proposed a new theory of ADHD based primarily on a neuropsychological
model of executive functioning. This new theory posits a core deficit in behavioral
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inhibition, which in turn affects four executive functions: working memory, self-
regulation of affect/motivation/arousal, internalization of speech, and reconstitution.
Purpose of the Study
This study will focus on one aspect of Barkley's theory, working memory, by
examining the following research questions in two phases.
Phase I-Research Questions
1 . Do students with ADHD, as a group, differ from a group of non-diagnosed
peers, matched for grade, sex and reading level, in terms of working memory as
measured by the Swanson- Cognitive Processing Test (S-CPT)?
2. Do students diagnosed with ADHD differ from a group of non-diagnosed peers,
in terms of their strategy efficiency as measured by the Swanson- Cognitive
Processing Test (S-CPT)?
3. Do students diagnosed with ADHD gain more than of non-ADHD students
when offered strategies to solve certain problems on the S-CPT?
Phase II-Research Question
4. Does strategy instruction improve the academic performance of students with
ADHD in spelling and math?
Hypotheses
According to Barkley's New Theory of ADHD ( 1997), one would expect that
the answer to research question one would be yes-there is a difference in working
memory in favor of non-diagnosed peers. Following the same Barkley ( 1997) line of
thinking, it seems logical to assume that students with ADHD would have lower
strategy efficiency scores because of their problem with disinhibition. This
disinhibition should cause them to be more impulsive and less reflective so that they
would either not choose strategies at all, or choose less efficient ones. Finally, this
researcher suspects that teaching students with ADHD strategies may be a way to over
come their suspected weaknesses in working memory.
Phase II will be an opportunity to test these hypotheses in an ecologically valid
manner in the "real world" of students: school. It is hypothesized that students with
ADHD should gain more than their typical peers should when it comes to strategy
instruction.
Definition of Terms
1 ) Swanson-Cognitive Processing Test (S-CPT): A standardized assessment
instrument that assesses working memory in a new, dynamic way.
2) Initial- Total Composite Score (I-TCS): The main score from the S-CPT that
assesses working memory. This score is determined by the number of items
recalled without help from the examiner.
3) Strategy Efficiency Index (SEI): A score on the S-CPT. "This score refers to the
type of strategy the examinee selects from a picture array of choices" "The SEI
indicates the examinee's ability to select a strategy that best characterized
individuals who are highly proficient in processing information" (Swanson, 1996).
4) Gain score: A score on the S-CPT. "The Gain Composite score represents the
examinee's ability to overcome processing inefficiencies in order to retrieve
information that was not previously accessible" (Swanson, 1996).
5) Curriculum Based Measurement (CBM): "CBM was developed to provide a
technology for systematic, formative evaluation of student academic outcomes in
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basic skill areas of reading, spelling, writing and math, and for evaluating
intervention effectiveness using single-case designs (Deno, Mirkin, & Chiang,
1982; Stoner, Ikeda & Shinn, 1994). CBM data are derived from brief (1 to 3
minute) fluency measures of student performance in reading, math, spelling, and
written expression. CBM is content valid; the materials used to evaluate outcomes
are sampled directly from the student's curriculum" (Ikeda, 1994).
Limitations of the Study
This study is limited to a small number of students (N=30) in an elementary
school in a small size city (< 50,000) in Western Massachusetts. It is also limited in a
number of other ways:
1) Because the number of subjects is small, the results may not be representative of
all students with ADHD or non-ADHD students.
2) Subjects in this study were drawn from grades three, four, and five in a
Community Elementary School that uses an open classroom model for instruction.
In addition, it is one of two schools in the city that draws its population from the
lowest SES families in the city.
3) Every effort was made to screen participants so that one group was made up of
only students with ADHD and the other, matching peers, had no DSM IV
diagnoses. However, since there is no specifically diagnostic test for ADHD, it is
more of an observational diagnosis, there is the possibility that some of the
reporters, both for students with ADHD and non-ADHD students, may have
withheld information which could cause the findings to be based on incomplete
data.
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4) Data for Phase I, was based on the promise that the parents of children taking
stimulant medications would take them off for medication for three days prior to
the S-CPT testing.
Significance of the Study
This is the first study of its kind to utilize the S-CPT, a dynamic assessment of
working memory, to examine the difference in working memory between students
with ADHD and non-ADHD students. This is important for two reasons: 1) it adds to
the data about the S-CPT and special populations (ADHD); 2) to confirm or contradict
a central premise in Barklcy' s New Theory of ADHD (1997) and 3) if low performing
students can improve their academic scores by teaching them strategies, then we may
have found a way around the deficits in working memory that students with ADHD
are suspected of having. This would indeed be welcome news for classroom teachers.
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CHAPTER II
REVIEW OF THE LITERATURE
Historical Perspective of ADHD
In 1971 , the Department of Health, Education and Welfare reported that five
percent of elementary school children were hyperactive. Thus, in every elementary
classroom in the US, in 1971, there probably was at least one hyperactive child
(O'Leary, 1980). In 1987, it was estimated that approximately 600,000 children, a
400% increase between 1971 and 1987, were receiving stimulant medication for the
management of their behavior (Barklcy, 1981 ; Rosenberg, 1987). Current estimates of
the prevalence of hyperactivity range from a low of 1% to a high of 12% of the
children in the U.S. with acceptable estimates for most experts between 3% to 5% of
school age children (Barkley, 1981, p. 8; Frick & Lahey, 1991).
Hyperactivity is a term used to describe an overabundance of motoric activity.
This term evolved from the conceptualization that overactivity was the main feature of
this syndrome. Cantwcll, in his foreword to Barkley's 1981 book, said that the first
term used to describe this condition was, "brain damage behavior syndrome" because
in the encephalitis epidemic of 1917-1918, there were a number of children who upon
recovery displayed behavior problems characterized by hyperactivity, short attention
span, and impulsive behavior" (p. vii). Thus, ipso facto, the child with hyperactivity
must have the same brain damage as the postencephalitic child and the term minimal
brain damage (MBD) was bom (Barkley, 1981 & 1991). However, there was a
problem: no one could find any evidence of brain damage, so the term was softened to
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minimal brain dysfunction (still called MBD)- and still indicating the central nervous
system's involvement.
The Diagnostic and Statistical Manual of Mental Disorders, DSM-II (1968)
changed the name to, "hyperactive child syndrome" or "Hyperkinetic Reaction of
Childhood" (American Psychiatric Association, 1968). This change reflected the
inability to find a neurological basis for the condition and thus the focus on one of the
major symptoms- motor hyperactivity (Fnck & Lahey, 1991).
With the advent of DSM-III (1980), the name was changed again from
Hyperkinetic Reaction of Childhood to Attention Deficit Disorder (ADD). "This
change reflected the current thinking [heavily influenced by Virginia Douglas (Frick
& Lahey, 1991)] that the motor activity symptoms are not the primary symptoms"
(Barklcy, 1981). This was the first "... multidimensional conceptualization, requiring
children to have deficits in each of three primary areas: sustained attention,
impulsivity, and motor hyperactivity" (Frick & Lahey, 1991). Now, someone could
have Attention Deficit Disorder with hyperactivity (ADDH) or without hyperactivity
(ADD).
DSM-III-R (1987) brought about yet another definition: Attention Deficit
Hyperactivity Disorder (ADHD) (Frick & Lahey, 1991).
...DSM-III-R proposed a unidimensional definition where a child is considered
to manifest ADHD if he/she exhibits 8 or more of a list of 14 symptoms that
reflect difficulties in attention, impulsivity, or motor hyperactivity; and where
the age of onset of symptoms is before the age of 7 (p. 164).
This inability to settle on a definition of ADHD highlights a serious obstacle
for the researcher- how can people measure something if they can't agree on what it is?
For ADHD, such questions as the following are important: Is it a deficit in attention?
Is it a contextual problem? How is it related to conduct disorders? Is it a lack of
impulse control or is it hypervigilance? Is it due to an over or under aroused nervous
system? Zametkin and Rapoport (1987) illustrate the problem clearly:
The diagnosis of ADDH [Attention Deficit Disorder with Hyperactivity]
remains controversial at several levels. There is debate about the dimensional
versus categorical (medical model) approach to these set of restless impulsive
behaviors. In addition, the relation to conduct disorders and the nature of
subgroups remains an issue. Finally, and perhaps most basic, there remains
disagreement about the nature of the core deficit, be it inattention, impulsivity,
or motor restlessness (p. 676).
Neuroanatomical Basis of ADHD
It was mentioned previously that the label MBD was changed to hyperactivity after
the failure to find any structural differences between hyperactive children and non-
hyperactive children. One of the reasons for this failure may have been due to the
limitations of the available technology. The X-ray machine was the only tool scientists
had then, but now we have a much more sophisticated array of neuroimaging tools.
Discreet neuroanatomical, cerebral blood flow, and regional metabolism measurements
can be made with Magnetic Resonance Imaging (MRI), regional cerebral blood
flow/computed tomography (rCBF/CT), and Single Photon Emission Computed
Tomography (SPECT), respectively. Their use is showing some very interesting results
with ADHD children.
In 1990, Hynd et al., used MRI brain scans on children diagnosed with
dyslexia, ADHD and a normal control group to measure brain structures. They found
that children with ADHD, "...did not demonstrate the typical right frontal asymmetry-
found in normal controls" (p. 181). This is unusual because 70% of the normals
evidenced larger right frontal regions. However it is consistent with the normative data
of Weinberger, Luchins, Morihisa, and Wyatt (cited in Hynd et al., 1991, p. 181). Hynd
et al., speculate that, "... these differences may be due to prenatal deviations in cellular
migration and maturation" (p. 181).
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Because children with ADHD are often impulsive and have difficulty
controlling their motor behavior, it makes sense to examine that part of the brain
which regulates those behaviors: the frontal lobes. These lobes compose about 40% of
the brain area and are important in the organization of behavior and motor output.
(Hynd, et al., 1991). In studies with brain-damaged individuals, "Good evidence exists
which suggests that motor impersistence reflects right lobe dysfunction" (Hynd, et al.,
1991, p. 180).
Lou, Henriksen and Bruhn (cited in Hynd et al., 1991), were the first to use
rCBF/CT to examine metabolic activity in children with ADHD. They found, "...low
levels of metabolism in the region of the caudate, a subcortical structure known to be
involved in the motornregulatory system" (p. 180). Lou replicated Hynd et al.'s (1991)
first study and, "...further pinpointed that it was the right striatum (a subcortical region
involving the caudate...) that was deficient metabolically in children with ADHD" (p.
180). When Ritalin was administered, metabolic activity normalized.
The regions identified as being underactive metabolically in children with
ADHD are precisely those subcortical regions that project to the frontal lobes
and participate in initiating and regulatory motor activity (p. 180).
Further evidence of frontal lobe involvement accumulated when Zametkin and
Rapoport (cited in Hynd, et al., 1991) studied adults diagnosed in childhood with
ADHD and found, "...the premotor and superior prefrontal cortex were underactive
metabolically" (p. 181).
Neurochemical Basis of ADHD
Zametkin and Rapoport (1987) examined the current state of progress made
over the last 50 years toward understanding the neurochemistry of ADHD. Starting
with Charles Bradley's report in 1937, researchers have continued to look at
neurochemistry to understand how or why certain drugs have such a positive impact
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on ADHD behavior. One of the earliest theories was competitive binding proposed by
Kornetsky (1970) "[who] hypothesized that amphetamine may competitively bind to
postsynaptic norepinephrine receptors reducing noradrenergic neurotransmission."
(Zametkin & Rapoport, 1987, p. 687). However, as Zametkin and Rapoport (1987)
and Callaway, Holliday and Naylor (1983) report, "Competitive binding is no longer
considered important,..." (p. 678). Yet, it seems that at this same time, 1970,
Kornetsky also suggested a hypothesis that today, 20 years later, replaces competitive
inhibition as the explanation for the action of those drugs that inhibit ADHD. It is
called, "...the catecholamine hypothesis of Attention Deficit Disorder" (p. 676).
Catecholamines are the neurotransmitters that control attentional systems
(Hynd, Vollcr, Kern & Marshall, 1991). The three naturally occurring catecholamines
are norepinephrine (NE), epinephrine (E), and dopamine; all are synthesized by the
amino acid tyrosine. One reason Benzedrine may have worked so well for Bradley is
that it is a catecholamine enhancer. Thus the effects of stimulant medications may
result from an increase in available catecholamines in the brain and this increases the
inhibitory effects (called "gating") of those nerve cells served by the catecholamines
(Hynd, et al, p. 178).
Since many of the drugs that are useful in treating behavior problems in
children have marked effects upon catecholamine levels in the brain, studies
comparing urine catecholamine levels [i.e., MHPG, a metabolite of
norepinephrine] in various types of behavior disordered children after the
administration of sympathomimetic amines might give specific directions to
further research (Kornetsky, 1970, p. 105).
Either way, competitive inhibition or increase in catecholamines, one would
expect to find a difference between children with ADHD and non-ADHD students in
their neurochemistry. However, clear differences have not been found.
Studies comparing ADDH and normal control subjects that have examined
monoamines and their metabolites in urine, plasma, platelets, and cerebrospinal
fluid (CSF) have proved disappointing.. .most studies have found no significant
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differences between ADDH children and normal control subjects (Zametkin &
Rapoport, 1987, p. 677).
There are some interesting and, as of now, unreplicated studies, with
inconsistent results, that focus on noradrenergic functioning and specific
neurotransmitters: norepinephrine, serotonin, and dopamine. The problem in
conclusively proving their effect is due to the need to rely on indirect methods of
measurement, i.e., secondary or peripheral measures. Thus the strongest evidence to
date is based more on a positive response to medication, which is why some
physicians consider it diagnostic if a patient's ADHD symptoms improve when given
stimulant medication. ("Oh, he must have ADHD; he had a positive response to the
medication.")
Mikkelson, Lake, Brown, Ziegler and Ebert (cited in Zametkin & Rapoport,
1987) found differences between children with ADHD and normal subjects on
peripheral measures of noradrenergic functioning (i.e., blood pressure, pulse) and
some differences in postural change in plasma norepinephrine. While these studies
remain unreplicated, Zametkin and Rapoport ( 1987) suggest that one way to test this
hypothesis would be to,
...compare peripheral noradrenergic (autonomic) functioning,... such as looking
for overshoot in the Valslava maneuver, blood pressure measurements on the
tilt table in relation to plasma norepinephrine level, with determinations during
steady state and following it (p. 677).
In the past, there was speculation that the hyperactive child suffered from an
overaroused physiological system, thus the "paradoxical" effect of stimulant
medication. Callaway et al. (cited in Zametkin & Rapoport, 1987) believe,
"...hyperactive children are probably not physiologically "over aroused" (p. 678).
They further state that one laboratory-reported children with ADDH excreted less
MHPG (a metabolite of norepinephrine) than non-ADHD patients and this was
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replicated independently once. Shekim, Davis, Bylund, Brunngraber, Fikes and
Lanham (cited in Zametkin & Rapoport, 1987) and Yu-cun and Yu-feng (cited in
Zametkin & Rapoport, 1987) found that dextroamphetamine decreased MHPG
excretion and that the decrease correlated with clinical improvement. In animal studies
of attention deficit, norepinephrine depletion provided evidence of ADHD. (Lordon,
Rickert, Dawson, & Pellymounter, 1980; Maas & Leckman, 1983; Mason & Fibger,
1978; cited in Zametkin & Rapoport, 1987).
Similar mixed outcome studies exist with serotonin. Coleman and Wender
(cited in Zametkin & Rapoport, 1987) reported lower serotonin platelet levels in
hyperactive children, while Irwin, Belendirlk, McCloskay, and Freedman (1981)
reported elevated serotonin in a subgroup of children with ADHD (cited in Zametkin
& Rapoport, 1987). However, because of the lack of any behavioral effects of
fenfluramine (a.k.a. Pondimin-an appetite suppressant that acutely increases the
serotonin levels in the brain, then rapidly depletes them), there is less likelihood of the
importance of serotonin in ADHD (Zametkin & Rapoport, 1987).
This author suspects that the subgroup of children with ADHD with the
increased levels of serotonin referred to above, may in fact have had conduct
disorders. This is because Brown, Mikkelson, Buchsbaum and Bunney (1982) have
been looking at, "...measures of serotonergic functioning in conduct disorders as
aggressive, impulsive adults, all of whom were conduct disordered in childhood and
showed decreased CSF 5HIAA" [the major metabolite of serotonin] (cited in Zametkin
& Rapoport, 1987, p. 678).
It is unfortunate that Zametkin & Rapoport ( 1987) did not comment on what
happened to the level of aggression in these adults when fenfluramine was tried. Did
the level of aggression initially go up and then rapidly drop? (That is what this author
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hypothesizes would have happened because the action of fenfluramine is such that it
initially boosts serotonin levels in the brain- then rapidly lowers them.)
Dopamine has also been examined for its possible role in ADHD and, while
the evidence is mixed, more studies show positive effects than those that show no
effect. Part of the explanation for dopamine's lack of clear-cut success may be related
to the fact that piribidel, a postsynaptic dopamine receptor, was used in several of the
studies and it is not purely dopaminergic (Hynes, Langer, Hymson, Pearson & Fuller,
1985). To further complicate this hypothesis, halopendol, chlorpromazine, and
thioridazine, all dopamine antagonists, have shown moderate success decreasing
inappropriate motor activity and inattentiveness. [They also seem to have an additive
effect with Ritalin (Gittleman, Klein, Kartz, Sarf, & Pollack, 1976 cited in Zametkin
& Rapoport, 1987).] The dopamine antagonists do not seem to be nearly as effective
as the stimulants, but are not deleterious either (Zametkin & Rapoport, 1987). Thus
they may be of use for the 25% of children who do not benefit from the stimulants.
In summary, the difficulty in firmly establishing the underlying neurochemical
basis of this disorder stems from a major problem: the lack of consensus in the field.
Some researchers are arguing their case based on the efficacy of particular drugs while
others are struggling to find consistent abnormalities based on peripheral measures,
which have, as yet, not been easily replicated. Currently, the successful action of
certain drugs remains the most powerful evidence of monoamine dysfunction in
ADHD.
Chemical Interventions
Charles Bradley is the first person credited with using a stimulant, Benzedrine,
to treat children with behavior disorders (Barkley, 1981; Hynd, Voeller, Hern, &
Marshall, 1991). Prior to that, there were at least four studies that described the use of
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stimulant drugs and their effects on mood, fatigue, and cognition in adults (Zametkin
& Rapoport, 1987, p. 676).
Today there are over 20 medications that have been tried with varying degrees
of success. The most common ones are the stimulants: Ritalin, Dexedrine, and Cylert.
Others that have produced positive effects range from antidepressants, (e.g.,
Imipramine and Desipramine) to the antipsychotics, (e.g., Halopendol,
Chlorpromazine, and Thioridazine). Sometimes these drugs are given concurrently,
such as combining the antipsychotics with Ritalin for an additive effect (Zametkin &
Rapoport, 1987).
Barkley ( 1981) reports that medication has a positive effect in only 75% of the
cases where it is used to treat children with hyperactivity, thus 25% do not have a
positive response. However, when all three stimulants are tried, the percentage having
a positive response increases to 90+ percent (Barkley, Brightside Series, Northampton,
MA, 2/17/95). This is important because of the large number of children diagnosed
with attentional problems, both with and without hyperactivity.
Child. Setting. Teacher. & Family Characteristics
Many teachers believe that students with ADHD suffer from a motivational
disorder. This misconception is fed by one of the primary characteristics of the
disorder itself: its variability. For example, in novel settings, highly structured
classrooms, classes where the teacher is "interesting" and presentations are fast paced,
the child with ADHD will display fewer ADHD characteristics. In classrooms where
the child with ADHD perceives the curricula to be boring, teachers "uninteresting",
and little structure, the child with ADHD will be at his or her worst. However, even
under ideal circumstances, symptoms can change in intensity from one day to the next.
Levine (1987) equates this ADHD variability with two other childhood disorders:
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asthma and diabetes. Both of these disorders have similar variability and, in many
cases, equally elusive causative factors. This variability strongly suggests that ADHD
is a disorder with multiple interactive dimensions that effect the presentation of
symptoms. Thus we will now focus in more detail on some of these dimensions.
A review of the literature relative to ADHD shows many different kinds of
studies that range from qualitative to quantitative. One of the major drawbacks to
much of the quantitative research is poor sample size (N). Thus it is not surprising that
many outcome studies seem to contradict each other. The good news is that Barkley
(1995) in The ADHD Report reviewed a number of longitudinal studies that have
both sufficient power and temporal factors as to provide data from which meaningful
conclusions can be drawn. In addition, there are a number of meta-analysis studies that
also are contributing to our understanding in significant ways.
ADHD Child Characteristics.
One contributing problem is the unique set of characteristics of individual
children with ADHD. These include the degree of hyperactivity, impulsivity, and
inattention the child displays, the child's age, and even the child's sex. [Male children
are six times more likely to be diagnosed with ADHD than females; however, among
all children with ADHD, males are more likely to have the hyperactivity component
(Barkley, 1981)]. Other factors include the child's physical attractiveness (see Langlois
et al., 1995 discussed below), IQ, age, social class, race and ethnic group. (Cross
cultural studies have shown that because of the differences in learning styles, Hispanic
children are over referred for ADHD, see, Bauermeister, Barrios Jimenez, & Acevedo,
1990).
Some children with ADHD have a comorbid diagnosis as well. Three of the
most frequent are: Opposition Defiant Disorder (ODD), Conduct Disorder (CD), and
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specific Learning Disabilities (LD). These comorbidities can exacerbate the child's
symptom presentation and the resulting difficulties for the teacher. Thus it is not
surprising that children with ADHD spend a significant amount of time out of their
classrooms and in the principal or vice principal's office for disciplinary reasons.
Dadds (1987), discussing the "Factors within the Child" (p. 343) that may play
a role in oppositional disorders in children, divides them into two areas. The first is
based on the work of Lamb (1978) who found, "...oppositional children arc frequently
found to have been more "difficult" babies than their normal peers" (p. 343). Dadds
then opens the possibility that it may be more complicated than just a problem within
the child by citing the research of Zcanah, Keener, Stewart, and Anders (1985) that
reported mother's experiences during delivery, "arc predictive of her later perceptions
of infant temperament" (cited in Dadds, 1987, p. 343). Thus we have two possibilities:
the problem is internal (trail) to the child and/or there is a perception on the mother's
part that is related to the birth experience and becomes a self-fulfilling prophecy.
[Social Learning ?] Unfortunately, Zcanah el al (1985) did not explored this further
except to say, "It appears thus that infant temperament and maternal perceptions of it
arc reciprocally determined from pregnancy onwards" (Dadds, 1987, p. 343).
In terms of mother's birth experiences being predictive of later perceptions of
infant temperament, Langlois, Riltcr, Casey and Sawin (1995) may have found a
partial answer. Their study showed that, "... infant attractiveness reliably predicts
maternal behaviors and attitudes..." (p. 471). However, they draw the line at saying
that, "...infant attractiveness causes maternal attitudes and behaviors" (p. 471). Perhaps
this is what Zcanah ct al., (1985) were finding in their study, but didn't reali/.e.
...the mothers of unattractive infants were more likely than mothers ol
attractive infants to be attentive to other people rather than to attend to their
infant. They were also more likely, when attending to the infant, to engage in
routine and somewhat perfunctory carcgiving than affectionate interactions
(Langlois et al., 1995, p. 469).
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While this study focused on infants, Ritter and Langlois (1988) found,
"...global judgments about behavioral interactions are highly susceptible to biases
based on attractiveness... (cited in Langlois etal., 1995, p. 471).
McClowry, Giangrande, Tommasini, Clinton, Foreman, Lynch and Ferketich
(1994) also looked at mother-child effects as well as the child's temperament, family
circumstances and maladjustment in school-age children. They reported another factor
that has been overlooked is the mother's own temperament: a child with a "high
negative reactivity expresses distress frequently, which may only add to the hassles of
an already over hassled mother" (p. 33). The point is, that if the mother can learn to
recognize the high negative reactivity as such, "and reframe her response in such a
way that it neutralizes its effects on the child and on herself" (p. 33), it would allow
her to also find ways to manage the stressors by predicting when and where problems
might develop and find ways to "take space" when necessary (p. 33).
Another area of research, looking at factors specific to the child, has focused
on a more behavioral explanation: response chains or classes. "A class refers to a
group of behaviors that may have no temporal relationship, but tend to function in a
similar way under similar stimulus conditions" (Dadds, 1987, p. 343) The logic is that
oppositional children have a limited repertoire of responses. This limits their peer
contacts, at an early age, thus reducing their chances to learn better prosocial skills,
like sharing. This is another "self-fulfilling prophecy" explanation of how things can
go wrong for a child behaviorally. The idea is that if a child is able to practice only a
limited repertoire of social skills, he cannot grow and mature in his responses to
situations (limited behavioral repertoire). As he continues to respond at an immature
level, peers will shun him and his opportunities to develop more advanced social skills
will be further limited and keep him isolated. This cycle continues to repeat itself over
and over. As the child demonstrates more immature/inappropriate behavior, he
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becomes more socially isolated; as he becomes more socially isolated, he has less
chance to practice prosocial skills. "Research has consistently shown that oppositional
children tend to have poor peer relationships (Roff, 1972; West & Farrington, 1973)
and deficits in prosocial behaviors such as comforting and sharing (Barrett & Radke-
Yarro, 1977, cited in Dadds, 1987, p. 344).
However, there is a problem: not all children with irritable temperaments
develop oppositional disorders and vice versa. Thus, by itself, characteristics that are
internal to the child cannot explain the development of behavior problems in children.
Setting Characteristics.
A second dimension that impacts on the symptoms of ADHD is setting
characteristics. These include curricular demands that dictate specific timelines about
where the teacher has to be at a certain point in the year; the type of classroom (open
versus traditional); the number of special needs students in the room; administrative
support; a teacher's behavioral and achievement expectations; and the degree of
structure imposed. Thus, from the teacher's point of view, it is easy to see how the
child with ADHD could be viewed as a problem; someone who is slowing down
his/her class' progress because of the frequent need for individual attention, outbursts,
or inability to stay on task. In the past, this resulted in the child being referred to the
building administrator as a behavior problem, and thus for punishment, or to Special
Education (SPED) for services, especially services out of the regular classroom. (The
latter usually meant that the child was pulled out of the classroom and received
instruction in the resource room where the student to teacher ratio was much smaller.)
Today, the current practice in many states is inclusion. This means that services are
provided within the regular classroom where the child can be with his or her peers.
With inclusion however, the teacher can be left to problem solve on his/her own.
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Unfortunately, for many teachers, students with ADHD are so challenging in
their behavior that it is more than an understatement to say that they are difficult to get
along with, let alone like or even enjoy teaching. Students with ADHD, are often
quick to pick up on their teacher's frustration and interpret it as dislike directed at
them personally. Rommel ( 1992) found, "The data also showed that student's
satisfaction in their classroom correlated to the amount of interest that they feel their
teachers have in them" (p. 54). She goes on to point out that the organization of many
present day schools discourages relationships between students and teachers; what she
calls the "bonding process" (p. 54). She listed three major factors for this: large class
size, administrative paperwork, and time constraints (cited in Goodlad, 1984). This
researcher would add another factor: the degree of behavioral challenges a student
presents for the teacher.
Teacher Characteristics.
Another dimension that influences the expression of ADHD symptoms is
teacher characteristics. Furman (1990) made a strong point when she discussed "What
is a good teacher?"
To one parent, a good teacher is kind, sensitive, protective, and attuned to his
or her child's shyness and of rejection by peers. To another, a good teacher is a
strict disciplinarian who keeps the class in control and makes the child work
hard. To yet a child, a good teacher schedules a lot of parties or assigns boring
worksheets. To still another student, a good teacher singles him or her out for
praise (p. 18).
Rommel (1992) found the following:
Effective teachers possessed superior preparation for classroom instruction as
evidenced in their long-term goals, instructional objectives, and methods
appropriate for reaching those objectives (p. 55).
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In addition:
• Successful teachers motivate students through a variety of stimulating
materials and activities, with high expectations set for student achievement.
• Reinforcement and encouragement are provided to students for evaluative
feedback.
• Evidence of superior knowledge of curriculum development and subject
matter, coupled with both enthusiasm and a love for learning.
• Maximum instructional opportunities are provided for individual learning
styles.
• Student self-discipline is encouraged by establishing limits for student
behavior and making them accountable for their actions.
• Effective teachers establish links with parents and community.
• Effective teachers are self-motivated and sensitive to the needs of the
students, willing to show their human side to relate to students.
• Show leadership in curriculum development through interaction with peers
and staff.
• Extra responsibilities are assumed within the school setting, and
professional growth activities are a major part of the development of
effective teachers (p. 56).
Allen (1986, cited in Rommel, 1992) reported the following characten sties of
master teachers:
...a willingness to expend effort and energy beyond the typical school day;
commitment to classroom; commitment to education; commitment to children;
ability to handle complex situations; highly creative thinker; process-oriented;
bright; ability to be original; ability to support systems for teachers; and ability
to bring out the best in others (p. 57).
Sizer (1984, cited in Rommel, 1992) said, "Personalization absolutely implies
options for students, different ways and settings for different individuals.. .Set them
21
(students) a clear goal, give them some sensible guidance, and put the burden of
learning on them" (p. 57).
Rommel (1992) found that, "The research pointed to the continuing question of
the importance of the teacher to the student in the accomplishment of successful
school experiences" (p. 59). She quoted Pullias and Young (1968) who said,
Whatever the level of learning or the kind of learning, teaching involves a very
special relationship between the learner and the teacher. In some recent
insightful literature, the relation is described as having much of the intensity
and emotional tone of a love affair. This figure may not be the best to use since
it is often laden with special and sometimes distorted connotations, but it
properly emphasized the essence of the relation so crucial to the best learning
(p. 59).
While there is much research on what characteristics make an effective teacher,
there is a paucity of research on how these characteristics interact with children who
have ADHD. As one can clearly see from the above list, having a child with ADHD
will present a challenge to even the best teacher. I suspect that class size, the subject
being taught, teacher age, number of years teaching, and the teacher's need for control
are also factors that play a role; even the gender of the teacher has an influence.
Barkley (1981) reported that children with ADHD comply better with adult males than
females.
Child Behavior Effects on Adults
Relative to ADHD, current research has focused on one specific dimension of
the disorder at a time. For example, Barkley (1981) has an excellent review of
behavioral modification techmques (Chapter 8) within the classroom context, but this
is only one piece of the puzzle. As Carr, Taylor and Robinson (1991) have noted:
Much of the field of child behavior modification is concerned with instructing
parents, teachers, and other adults in the use of procedures to change children's
behavior in socially desirably directions (Sulzer-Azaroff & Mayer, 1977). This
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practice has given rise to the perception that children play a rather passive role in the
intervention process, one in which they are viewed as the recipients of treatment rather
than as active participants (Emery, Binkoff, Houts, & Casr, 1983). Yet, for some time,
a number of behavior analysts have argued, at a conceptual level, that the child should
be viewed as actively influencing the behavior of others (Bijou & Baer, 1978;
Hawkins, 1986; Kanfer & Saslow, 1969). This theme is echoed in the field of
developmental psychology, where there has been considerable interest in
understanding how children can change adult behavior. This concept has been called
child effects (Bell & Harper, 1977; Hethenngton & Parke, 1986). Meets (1989) comes
the closest to recognizing the significant role teacher and setting variables play. "In
evaluating the progress of troubled learners, however, the idea that there is something
wrong with the student takes precedence over possible inadequacies in instruction" (p.
172).
Other researchers have looked at educators' knowledge and attitudes regarding
medication (Kasten, Coury & Heron, 1992; Singh, Epstein & Singh, 1990), but no one
seems to be taking an ecological view that incorporates the characteristics of the child,
the teacher, and the setting together. This information would allow for a "goodness of
fit" model that could increase psychologists' ability to predict where and when
children with ADHD will do well and not so well. In the latter case, resources can be
marshaled to reduce the negative impact to the greatest degree possible. Therefore, it
is important to identify which characteristics are most important for successful
classroom performance. Additionally, there may be an additive effect when the three
factors previously mentioned interact, (e.g. A rigid teacher, in a "boring" class, that
requires a tremendous amount of written work and a child with ADHD, who is not on
medication, combined with a high degree of hyperactivity, will make for a difficult
situation for all involved.)
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In terms of parents, it is clear that a child's behavior can affect parent-child
interactions (Dadds, 1987). Whether this is due to temperament, parental expectations,
or something else, "Parents of oppositional children engage in significantly more
aversive behaviors toward their child than parents of nonoppositional children"
(Lorber & Patterson, 1980
,
cited in Dadds, 1987). [This is a bit of a chicken and egg
debate.]
Other Factors
Other explanations include environmental conditions such as parenting style
and family stress which can retard the child's development (Dadds, 1987). "...much
research has demonstrated that oppositional disturbances, and other child behavior
disorders, often follow disruptive environmental events such as divorce, arrival of a
sibling, and so on" (p. 345).
...children from separated households are at greater risk to develop behavioral
and emotional problems. The data bearing on this have left little doubt that
they are. These children are more likely to develop problems of "undercontrol,"
that is oppositional and conduct disorders, than problems of overcontrol, and
this effect is more readily observable in boys than in girls (Block, Block, &
Morrison, 1973; Emery & O'Leary, 1982; Porter & O'Leary, 1980; and Rutter,
1971, cited in Dadds, 1987, p. 346).
Another factor is maternal depression (Barkley, 1981 and 1991; Billings &
Moos, 1983, cited in Dadds, 1987). "There exists substantial evidence to indicate that
one of the major causes of maternal depression is marital discord (Schaffer, 1985;
Waring & Patton, 1984) Second, the impact of the mother's depression on the child
may be predicted from the quality of the parents marriage" (Christensen, Phillips,
Glasgow, & Johnson, 1983; Emery, 1982; and Patterson, 1980). The reason for this
should be obvious: in our society mothers tend to have the most, if not sole,
responsibility for child care.
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In families of oppositional children, mothers tend to become overloaded with
responsibility for caring for the children and managing family crises (Lamb,
1976; and Patterson, 1980). Whereas fathers typically occupy the role of part-
time play companion to the child in the majority of middle- and working-class
families, it appears that in distressed families, the father's role may often be
greatly diminished (Patterson, 1980, cited in Dadds, 1987, p. 348)
There is also an additive effect whereby, the more the father withdraws, the
more responsibility is placed on the mother. This can begin to take a toll on the
interactions she has with her children and the father.
...the more the father withdraws, the less the mother can cope with the burden
of child care; the more demanding and coercive she perceives her children's
behavior to be, and the more their marital interactions focus on the increasing
burden of the children, the more the father withdraws (Dadds, 1987, p. 349)
There is also a hypothesis, that is in conflict with the prevailing
psychodynamic view, "... which emphasize(s) the direct effects of emotional
separation from a parent as the key factor in the impact on children" (Bowlby, 1973 in
Dadds, 1987), and that the amount and type of conflict in a divorce may mediate the
effects of the divorce on the child. "The presence of parental discord, in particular,
open conflict between parents, is especially predictive of the development of
conduct/oppositional disorders in boys" (Dadds, 1987, p. 347). Thus, rather than
staying together "for the kids", separation may be a better alternative if it reduces
marital discord.
...research emanating from a number of countnes and using different
methodologies has indicated that it is the discord and not the separation that
has the most visible effect on the child. Stated precisely, children from broken
or intact homes are at greater risk to develop behavioral disorder than children
from broken or intact homes that are relatively nondiscordant (Emery, 1982;
Gibson, 1969; Heathenngton, Cox & Cox, 19 79; Lambert, Essen, & Head,
1977; McCord, McCord, & Thurber, 1962; and Nye, 1957, cited in Dadds,
1987, p. 347)
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Barkley' s New Theory of ADHD
Russell Barkley's pioneering research in the area of ADHD has led him to
propose new conceptualizations. Under the "old "system (the DSM IV), "...ADHD is a
problem in three areas of behavioral development: sustaining attention, controlling
impulses, and regulating activity level" (Barkley, ADHD Report
.
April, 1994).
However, Barkley believes that ADHD is, "...an impairment in inhibiting behavior and
delaying response" (p. 1. ADHD Report
.
April, 1994). While this may sound like a
simple idea, it has far- reaching effects on four mental abilities. Barkley draws on
Bronowski's (1977) work on temporal ability to show both how we are different from
all other animals and how the impairment of these abilities with ADHD causes the
child to look like he has the criteria listed in the DSM IV.
The first mental ability is the ability to hold events in our mind. This is what
Bronowski (1977) called prolongation but what we might call hindsight and
forethought. (Barkley calls this Working Memory.) If a person has a serious
impairment in his/her ability to inhibit and postpone a response to an event, how can
he/she can benefit from history and apply it to future events? This is precisely the
problem for children with ADHD and what frustrates teachers and parents so much.
Every situation seems to be brand new, even when it isn't new. Thus children with
ADHD do not benefit from their past experience and seem to be making the same
mistakes over and over again. This causes the adults in their lives to think there must
be a motivational problem. I tend to characterize this problem as they're "always being
in the present". It's not that they deliberately forget the assignment after leaving class,
it's that when they leave the classroom, new data, e.g. a conversation in the hall,
pushes out the old data; the assignment the teacher just gave. [This is also another
reason why children with ADHD do not benefit from insight oriented therapies.] Thus
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what makes the most sense, is to work with the people and environment around the
child, not just try to change the child to fit the environment.
The second area is what Bronowski called, separation of affect (Barklcy, vol.
2(2) April, 1994 ). Children with ADHD arc often seen as more emotional, or what
Barklcy calls, "going off hall-cocked". This is due to not being able to take the lime to
separate personal feelings from the event (inhibiting behavior).
The third ability is also related to a deficit due to the ADHD child's inability to
delay or inhibit responses: the internalization of speech or the mind's voice.
Psychologists called this ability to use language to control behavior "rule
governed behavior." Our language permits us to do lour very important things
with it: ( 1 ) exchange messages with each other that can serve to guide and
influence our own and others' behavior; (2) pass our knowledge about the
world on to others, especially the next generation; (3) give messages to
ourselves so that we control out own behavior, or to have "will power" or self-
control; and (4) invent new rules to follow when we arc facing a problem (The
ADHD Report
,
April 1 994, p. 3
)
The last mental ability is also related to internal language: ReconstitUtion,
"...and consists of two parts: ( 1 ) the ability to break information or messages we
receive into parts or smaller units (analysis) and (2) the ability to rccombinc these
parts into entirely new messages or instructions (synthesis)" (p. 4).
Barklcy believes that the ultimate purpose of these four major mental abilities
is to help us control our own behavior.
If ADHD is a problem with inhibiting and wailing, as I believe it to be, then it
is also a serious problem with these three things: with self-control, directing
behavior effectively toward the future, and our consideration of maximizing
the future consequences of one's own actions (p. 4).
Conclusion
In summary then, it seems that we have come full circle. The first area ol focus
lor the core deficit of ADI ID was the brain, i.e. "minimal brain damage", which was
27
later changed to "minimal brain dysfunction". Now the brain is once again the focus of
attention by neuroscientists. This time we are returning with a more sophisticated
array of tools. However, we are still in the early stages when it comes to
understanding neurochemicals and their actions due to our indirect methods of
assessment that focus on behavioral and biochemical responses to medication
(Zametkin & Rapoport, 1987).
The same is true with Hynd et al's work (1991) measuring the neuroanatomical
structures of the brain. We do not know yet what the range of "normal" size is for say,
the caudate or the right stnatum. Size, in fact, may not be important except as it relates
to the ability of that structure to produce the "correct" amount of neurochemicals
needed to maintain attention.
What is exciting is how the marriage of neuroanatomy and neurochemistry
have come together in neurophysiology. The neuromeasurement will help the
neurochemists focus on specific structures and their output of neurochemicals. The
neurochemists will then, we hope, be able to identify specific chemicals to provide the
evidence necessary to prove the involvement of that specific cite in the brain. Together
both will enhance our understanding of ADHD and its subgroups.
However, the work of the neuroscientists is only one aspect of ADHD. The
medical model's utility is limited by the interactional effects of the person's context.
Context can clearly influence the child's behavior, for better or worse, and the child's
behavior, in turn influences those around him, again, for better or worse. We have
seen that up to 50% of a child's temperament can be inherited, but that still leaves
another 50% unaccounted for except by context. When we looked at attachment, we
see the influence of context on both the child and its caregiver. We saw how
attachment problems could exacerbate, for better or worse, the reciprocal influences
between caregivers and children.
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With social learning theory, we saw, for the first time, a focus on the multiple
factors relating to a child's behavior and the reciprocity of interactions between the
individual and the people with whom he/she interacted.
With applied behavioral analysis, we saw a shift from a uni-directional focus,
to a bi-directional one with the work of Ted Carr et al (1991). What was interesting to
this researcher, was how one subtype of the behavioral model, Cognitive Behavioral
Therapy (CBT), has shifted to incorporate the work of social learning and Family
Systems theory, i.e., Michael White's narrative work.
In the final analysis, the most effective clinician will be the one who is
grounded in all these paradigms. At the beginning of this paper, Dadds (1987) was
quoted as saying that no single factor or theory can fully explain childhood disorders
and that it is multi-determined. It would require "...a comprehensive understanding
[that wouldl involve analysis at the biological, interpersonal, social, and political
levels" (p. 314). This seems to be the case today.
Working Memory
Since working memory is such an integral part of Barkley's new theory (1997),
it is important to be clear on what working memory is. At a global level, there are a
number of different theories about memory that range from Introspection (Wundt,
1879), to the work of Ebbinghaus (1913), to Behaviorism (see Watson, 1924), Gestalt
(Gardner, 1985), stimulus-response (S-R) or associatiomsm ( see Klatzky, 1980, pp. 1
& 2), to information processing theories based on computer models. Arguably, this
latter theory is one that has currently gained wide acceptance. This theory posits two
important components: "(a) that a mental process is interpreted as a flow of
information through various stages and (b) that a mental process can be better
understood by comparing it to the operations of a computer" (Matlin, 1989, p.) Indeed,
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"... the information-processing approach is concerned with both the How of
information within the organism and between the organism and the environment"
(Mandlcr, 1985, cited in Matlin, 1989).
There arc a number of different information-processing models, but the one
most often cited is that of Atkinson and Sniffrin (1986) which is sometimes called the
"modal model" (Matlin, 1989). It views memory as consisting of three parts: sensory
memory, short-term memory (STM), and long-term memory (LTM). (It should be
noted that there is controversy about the modal model relative to STM and LTM being
two different stores, sec Tulving's model of episodic and semantic memory, Tulving
1972, 1983, 1984, 1985 and 1986 or Craik and Lockhart's levels-of-processing
approaches, Craik & Lockhart, 1972).
Many researchers (Ornstein, 1978; Klat/.ky, 1980; & Matlin, 1989) agree that
the sensory register is where information is first received. These registers, one for each
of the senses, hold on to information for a very short period of time. (If they didn't, we
would be unable to do something like read because the old words would overlap with
the new ones as we read.) Two of the most widely studied sensory registers are Iconic
(for visual sensory memory) and Echoic (for auditory sensory memory).
Information from the sensory registers is passed on to the brain where a
number of processes occur. In stimulus-response theory (S-R) or associationism, the
idea is that there are chains of stimulus-response actions, both internal and external as
well as overt and covert, that form a series of S-R chains based on the information
received (Klatzky, 1980).
The information-processing model holds that, like a computer, there are three
main steps: encoding (input of information), storage, and retrieval. Encoding includes
all the sensory registers. Storage is divided into two parts: short term memory (STM)
and long term memory (LTM). Retrieval is the final part of the memory process and
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those familiar with tests such as the Boston Naming test (BNT) know that retrieval can
be an area where memory can break down as well. In addition, some researchers
(Klatzky, 1980 & Matlin, 1989) have inserted pattern recognition in between the
sensory registers and STM.
STM is the area of focus for this study. Like the sensory registers, it has a
limited storage time which can be increased by techniques such as repetition, e.g.
repeating the same phone number over and over while you search for the money to put
in the pay phone. In general, people can hold up to seven items in STM. However, it
turns out that this store is not limited to seven individual items, but rather it is more
like seven slots. Thus, while one can hold seven individual numbers in STM, there is a
way to increase the amount: chunking. If one wants to remember 14 numbers, one can
hold them in STM grouped in pairs (seven pairs). Thus it seems that seven is really the
number of slots available, not the true limit of STM.
Klatzky (1980) said,
The name for this limited capacity is attention, as we use the term in an
expression like, "I can't pay attention to two things at once." Attention or
capacity may be likened to a bank account, out of which only limited funds can
be distributed, perhaps this is why we speak of "paying attention" (p. 9).
This author would also suggest that the idea of limited attention was why the
term Attention Deficit Disorder came into being. "Attention acts like a filter to screen
out the unimportant things and selects the important ones for further processing. Thus
it is called selective attention" (pp. 13 & 14). (Barkley, 1997, of course, would argue
that ADHD it is not a deficit in attention.)
The concept of STM has further evolved into the idea that STM is the site
where working memory- "ongoing cognitive activities- for instance meaningful
elaboration of words, symbol manipulation such as involved in mental arithmetic, and
reasoning" is located (p. 87).
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The idea is that working memory is active but of limited capacity. One analogy
Klatzky (1980, p. 88) uses is that of a workbench with shelves around it. The
workbench is STM, while the shelves are LTM, "... the repository for the large set of
materials available for the carpenters work" (p.88). There is only so much space on the
workbench available for work and when the carpenter needs more room to work,
"...she stacks things in order to create more space, she is performing a process
analogous to one associated to STM: chunking" (p. 88).
Barkley's new theory (1997) holds that the essential impairment in ADHD is a
problem with response inhibition (p. 7).
Behavioral inhibition refers to three interrelated processes: (a) inhibition of the
initial prepotent response to an event; (b) stopping of an ongoing response,
which thereby permits a delay in the decision to respond; and (c) the protection
of this period of delay and the self-directed responses that occur within it from
disruption by competing events and responses (interference control) (p. 67). It
is the behavioral dimension of impulse control, rather than the cognitive
dimension of impulsiveness (as measured by the Matching Familiar Figures
Test and the Draw-A-Line Slowly Test), that seems to be most stable over
development, to correspond most closely to parent or teacher ratings of
hyperactive-impulsive behavior, and to correlate most highly with later
cognitive and social competence (Mischel, Shoda & Peake, 1988; Olson, 1989;
Silverman & Ragusa, 1992; cited in Barkley, 1997, p. 9).
Barkley (1997) posits that this deficit in response inhibition effects the four
executive functions: working memory, self-regulation of affect/motivation/arousal,
internalization of speech and reconstitution. These in turn influence motor
control/fluency/syntax. (See figure 2.1).
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Barkley's theory is based, in large part, on the work of two men: Bronowski
(1977) and Fuster (1989, 1995). Bronowski (1977) described four unique properties of
human language that distinguish us from the languages of animals: prolongation,
separation of affect, internalization of language and reconstitution which has two
parts: analysis and synthesis (Barkley, 1997, p. 70). These processes can only happen
if "...there is a delay between the arrival of a stimulus or event and the response to the
event" (p. 69). This delay allows for reflection, "...during which plans of action are
proposed, played out, and tested" (p. 69). Obviously, one can see the clear correlation
between Bronowski's theory and the problem people with ADHD have.
Fuster's work (1989, 1995), while apparently done independently of
Bronowski's, was quite similar but in neuropsychological terms. "Fuster concluded
that the overarching function of the prefrontal cortex is the formation of cross-
temporal structures of behavior that have a unifying purpose or goal" (in Barkley,
1997, p. 71).
Several functions must occur for behavioral structures to be linked across time.
Two of these are temporally symmetrical and are called retrospective and
prospective functions. The retrospective function entails the retention of
information about past events that are held in temporal sequence as they
pertain to a goal. Such memory is provisional, having a timeliness and term,
and permits the referring of current events to previous events in a sequence as
well as the retention of action-related information derived from that analysis.
The retrospective function gives rise to formulation of a goal-directed
behavioral structure. This forms the prospective function, and it leads to a
preparation to act in anticipation of events or an anticipatory set. The
behavioral scheme and its relevant events are temporarily represented,
deployed in the preparation to act and the execution of those actions, and
retained until the goal has been accomplished. These functions are identical to
Bronowski's (1977) concepts of hindsight, and forethought, as well as to the
neuropsychological concept of working memory (Fuster, 1989, 1995).
Fuster (1989, 1995) argued that the proficiency of working memory is dependent
on response inhibition and interference control, just as Bronowski (1977) had done
(Barkley, 1997, p. 71).
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These problems with temporal issues make a great deal of sense clinically.
Students with ADHD have tremendous problems with school issues related to time,
e.g., handing assignments in on time, learning from previous situations and
generalizing to a new problem when it occurs in the future, etc. The belief that "the
proficiency of working memory is dependent on response inhibition and interference
control,..." (p. 71) provides one answer to the first research question, although not
empirically: is there a difference between students with ADHD and non-ADHD peers
in working memory? This study will go several steps further by asking if there is also
a difference in strategy efficiency and gain scores for these students when they are
offered strategies and then seeing if students with ADHD will benefit from strategy
instruction.
Strategy Instruction
If one examines the research on learning disabilities (LD), one finds a
significant number of studies devoted to strategies. When Swanson, Carson, and
Saches-Lee (1996) systematically reviewed the PsychLit, Medline and ERIC on-line
data bases for studies from 1967 to 1993 using the following search terms: learning
disabled, reading disabled, dyslexic, or educationally handicapped, paired with
variations of intervention, training, remediation and/or instruction, they found over
1,610 abstracts. Swanson et al (1996) were trying to synthesize the research for several
reasons, one of which was trying to determine if there were specific interventions that
produced the largest effects. What they found were that: "...when interventions are
collapsed across domains, cognitive procedures produce the highest effect sizes (1.07),
followed closely by direct instruction (.91) and remedial instruction (.68)" ( p. 386).
Their explanation for these results was that, "Cognitive intervention focuses on
routines and planful action and/or general principles of handling information, whereas
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direct instruction focuses on isolated skill acquisition to support higher order
processing" (p. 387). (Swanson et al, 1996, pointed out that there is an overlap
between behavioral and cognitive models in that both use similar procedures:
feedback, monitoring, and repetition.)
Sternberg (1985) proposed the concept of metacomponents in his information
processing paradigm. These metacomponents are part of the higher order executive
processes and, "...have a strong impact on learning ability and are instrumental in
planning, monitoring, and evaluating academic tasks (Montague, 1997, p. 165). This,
of course, is what Barkley also said in his New Theory of ADHD ( 1997). Because
metagognition plays such a key role in determining the selection of strategies for
problem solving, those with ADHD are, by Barkley' s definition, automatically at a
severe disadvantage. The question is, can these students be taught strategies and
benefit from them as well as non-ADHD peers? If they can, then this will increase the
likelihood that they can be taught in the classroom (inclusion) and not be required to
be taught in a resource room or other pull-out/substantially separate model.
In the classroom, students strive to meet their learning objectives in a number
of different ways. One way is by developing strategies to solve new problems.
Strategies "...representing] a sequence of operations that take individuals from one
state to another" (Montague, 1997). It is this strategic knowledge that Siegler and
Jenkins (1989) believe is crucial to "proficient problem solving, [and] is acquired
naturally by most children as they are exposed to problem solving" (cited in
Montague, 1997, p. 166). Roditi (1996) called this speed or fluency, automaticity. (She
was specifically referring to problem solving in mathematics but this is also true for
reading as well. Teachers are very familiar with students whose reading lacks
automaticity so as they struggle over decoding every word, by the end of their turn
reading, they can't tell the teacher about the content of what they read. This is because
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they spent so much time struggling to decode the individual words that they lose
comprehension.)
Numerous studies involving students from elementary to post secondary levels
have shown generally positive results with strategy instruction, especially with
mathematical problem solving (Bennett, 1982; Case, Harris, & Grahm, 1992;
Huntington, 1994; Montague, 1992; Montague & Applegate, 1993a; Montague & Bos,
1986; Nuzum, 1983; Smith & Alley, 1981; Zawaiza & Gerber, 1993; Zentall & Ferkis,
1993), Overall strategies differed somewhat, but in general included the following
techniques: problem solving using representational drawings, making charts/tables,
and using mental images for particular features of a problem (Montague, 1997).
Montague (1997) believes that students with learning problems generally fall
into two groups: 1) those students who need explicit instruction in cognitive strategies:
i.e., visualization, verbal rehearsal, paraphrasing, summarizing, and estimating (p.
167) and 2) those students who have the problem solving strategies, but use them
inefficiently or ineffectively. For this latter group, metacognitive strategies, i.e., self-
instruction, self-monitoring, and self-evaluating may be the most helpful. "... when
students with learning problems were taught to use these strategies, their problem
solving improved to the level of their nondisabled peers' (Montague, Applegate, &
Marquard, 1993, cited in Montague, 1997, p. 167). Will this hold true for students with
ADHD as well? This study will attempt to answer that question.
This study is an attempt to add to the body of knowledge in the area of ADHD
by using strategy instruction as a way of improving working memory which,
according to Barkley's new theory (1997), is a specific area of weakness for them. In
addition, it will also be one of the first attempts to use a new assessment instrument,
the Swanson-Cognitive Processing Test (S-CFT, 1996), to measure working memory
in a dynamic, not static, manner with students with ADHD. Thus this study will also
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add to the body of knowledge relative to the S-CPT and special populations, i.e.,
students with ADHD.
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CHAPTER III
METHODOLOGY
In this chapter, the methods used to address the research questions are
presented. The subjects, compensation, research assistants, and the research design for
Phases I & II are described first. This is followed by a description of the screening
procedures, compensation and a description of the independent and dependent
measures. Next, the procedures for Phases I & II are presented. Finally, treatment
validity and social validity assessment are discussed.
Subjects
Subjects in Phase I, 18 students with ADHD and 18 non-ADHD students
(N=36), in grades three through five at a Community Elementary School, serving pre-
school through grade five, located in a small city in the far western region of
Massachusetts. Students were matched terms of: sex, grade, and CBM reading quartile
scores (see Appendix N).
Table 3.1: Phase I subjects by grade, sex and ADHD.
~Grade Male Female ADHD Non-ADHD Total
3 8 4 6 6 12
4 10 2 6 6 12
5 6 6 6 6 12
Total: 36
Nine of the students with ADHD had a comorbid diagnosis of Oppositional
Defiant Disorder (ODD). Three more missed the cut-off for ODD by one point. Four
had conduct disorder (CD) as well. (Please see Table 3.2.)
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Table 3.2: DSM IV diagnoses for ADHD students in Phase I
Student DSM IV Diagnosis
1 ADHD - Hyperactive/Impulsive
2 ADHD - Combined, ODD, CD
3 ADHD - Inattentive, ODD
4 ADHD - Inattentive, ODD
5 ADHD - Inattentive
6 ADHD - Inattentive
7 ADHD - Combined, ODD, CD
8 ADHD - Hyperactive/Impulsive
9 ADHD - Inattentive, ODD*
10 ADHD - Combined, ODD*
11 ADHD - Impulsive/Hyperactive, ODD
12 ADHD - Combined
13 ADHD - Combined, ODD
14 ADHD - Combined
15 ADHD - Hyperactive/Impulsive, ODD*
16 ADHD - Combined, ODD, CD
17 ADHD - Combined, ODD
18 ADHD - Hyperactive/Impulsive, ODD, CD
Student meets 3 out of the required 4 criteria for a diagnosis of ODD
Recruitment and selection
Teachers at Morningside Community School who taught in grades three
through five were contacted at the beginning of school in September 1998 and asked
to participate in a study on memory, possibly involving students from their classes.
This examiner and the Community School Coordinator, who functions much like a
vice principal, personally met with the teachers who teach together in each quad, in
grades 3, 4, and 5, to explain this study.
Students were also recruited from grades three through five at Morningside
Community School to participate in this study. To recruit the students with ADHD, a
notice was placed in the school newsletter inviting parents of students diagnosed with
ADHD, to participate in a study (see Appendix J). A second method of attracting
participants was for this author to make a presentation at a Parent Teacher Advisory
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(PTA) Council meeting at the school. Finally, the names of students who were
currently receiving stimulant medication were obtained from the school nurse. The
parents of the students who were taking stimulant medications at school were
contacted and invited to participate; for those that agreed to be in the study, parent
interviews were scheduled.
For the non-ADHD peers group, a letter was sent home with each student in
grades three through five inviting parents of students with no known diagnoses, i.e.
learning disabilities (LD) or ADHD, to contact this examiner if they would like their
child to participate in a study on memory (see Appendix F). In addition, this project
director attended a PTA meeting and made a brief oral presentation asking parents if
they would be interested in having their child participate in the study. Finally, teachers
were contacted and asked to nominate non-ADHD students, i.e. students they thought
did not have ADHD, who might have similar reading levels to the students with
ADHD in their class who had agreed to participate in the study. These non-ADHD
students also had to be of the same grade, sex and reading level as the students with
ADHD.
Screening
Students in this study were divided into two groups for Phase I - Group I:
students with ADHD (n= 18) and Group II: non-ADHD peers (n= 18). To be included
in this study, children in Group I (ADHD) had to meet the following criteria: (a) be in
third through fifth grade; (b) have been previously diagnosed with Attention Deficit
Hyperactivity Disorder (ADHD) by a physician or licensed psychologist; (c) have no
co-occurring diagnoses of a major childhood disorder such as mental retardation,
anxiety disorders, or depression; and (d) have parent permission to go off medication
three days before Phase I testing. (This applied to those students on Ritalin and
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Dexednne. Students on Cylert had to be off medication for one week prior to Phase I
testing. (This was to allow the medication adequate time to wash out of their system.)
Students in Group II (non-ADHD or typical), had to meet the following
criteria: (a) be in third through fifth grade, and (b) have no diagnosis of ADHD,
anxiety disorders, behavioral disorders, mental retardation or meet the criteria for any
other DSM IV childhood disorder.
A number of steps were take to make sure students met these criteria. First,
parents signed a Release of Information Form (see Appendix G) that permitted this
researcher to contact the physician or psychologist who diagnosed those students in
Group I to obtain written verification of said diagnosis. Second, the teachers of all
students (Groups I and II) filled out the Teacher Report Form (TRF; Achenbach, 1993)
on each student as well as the Conners Checklist (Connors, 1989). Third, at least one
parent of each student was administered the Georgia Diagnostic Interview (GDI), a
modified version of the Schedule for Affective Disorders and Schizophrenia for
Children (Puig-Antich & Chambers, 1978).
To date, research on this instrument [GDI] would suggest that it demonstrated
both sensitivity (positive identification of positive instances) and specificity
(negative identification of negative instances) as an assessment tool for
diagnosing ADHD, when used as part of a multi-method, multi-agent best-
estimate diagnosis (Schaughency & Rothlind, 1991).
Parents of the students selected to participate in this study signed a Statement
of Informed Consent (Appendix H) to indicate their willingness to allow their children
to participate in this study. In addition, this author also carefully explained the project
to each child individually, answered their questions, and obtained their written consent
to participate as well (Appendix I).
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Compensation
Teachers, whose students participated in this study, were compensated by
having a new VCR purchased for their quad's classroom use.
Students were compensated for participating in the study the following
manner: each child who participated in Phase I received $25.00. (The money was
given in the form of a check to each child tested at school. Those tested over school
vacations, where parents were present in the next room, also received a check.) Each
child that participated in Phase II received weekly rewards or "prizes" which they
could select from a bag of prizes. In addition, random reinforcers, "prizes" for perfect
scores, most improved and perfect attendance were also passed out. In particular,
"gold" coins from a local Dairy Queen, good for a free special type of cone, were also
distributed and proved to be quite popular. This was done to help motivate the
students' attendance at school and later, after school ended for the summer, to ensure
their continued enthusiastic participation. Finally, each child had his/her name entered
in a grand prize drawing, which took place at school at the end of the study. Prizes
included coupons for free pizza, four gift certificates ($10.00 each), and the grand
prize: a portable, stereo, CD, tape player "boom box" (see Appendix O for prize list).
Research Assistants
The examiner who was recruited to administer the S-CPT was a former Special
Education teacher (i.e., Resource room teacher) who was on a leave of absence. She is
a trained examiner in terms of the instruments normally used in the SPED department
(i.e., the Woodcock-Johnson Psychoeducational Battery, Achievement- Revised, Key
Math, Slingerland, Detroit, and a number of others). She was trained by this project
coordinator until she reached 90% agreement on scoring the S-CPT. She was paid
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$20.00 per student tested, after she met criteria for competence in administration of the
S-CPT.
The second research assistant was a certified teacher who was working as a
paraprofessional in the Resource room (SPED). She was someone with whom the
students and teachers were quite familiar as her duties took her into many different
classrooms. She performed the initial CBM testing in reading, which was used to
match the 18 students with ADHD and 18 non-ADHD ones in Phase I (see Appendix
N). In the final eight weeks of the study, Phase II-baseline and intervention, she
administered three-weekly CBM's in Spelling and three weekly CBM's in Arithmetic
to each of the 12 students. Information relative to which students were diagnosed with
ADHD and which students were not was withheld from the research assistant. In
addition, she also provided 30 minutes of strategy instruction daily in spelling and
arithmetic in the final four weeks (intervention phase). She was paid a total of $400
her work.
Research Design-Phase I
The independent variables for Phase I were: ADHD vs. non-ADHD, sex and
grade. The dependent variables were the Initial-Total Composite Score (I-TCS),
Strategy Efficiency Index (SEI) and Gain scores on the S-CPT. Phase I of this study
utilized a between-subjects design with each ADHD student matched for grade, sex
and CBM reading quartile level with a typical peer. Phase II started in June 1999 and
took place over an eight week period, four weeks baseline and four weeks
intervention, utilizing a within-subject, baseline-treatment (A-B) design. The six
lowest scoring students with ADHD, and their six matching peers, were chosen to
participate Phase II.
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Once the recruitment, identification, and matching were completed, Phase I
was begun. For Phase I of this study, the 36 students were assessed using the
Swanson- Cognitive Processing Test (S-CPT). The 18 ADHD students' Initial-Total
Composite Scores (I-TCS) on the S-CPT ranged from a high of 126 to a low of 75.
(All scores are standard scores unless otherwise noted.)
The mean score for the 18 students with ADHD was 87.88 with a standard
deviation (SD) of 12.04. The range was from 75 to 126. The mean score for the 18
non-ADHD students was 101.67 and the SD was 7.97. The range was from 87 to 1 13.
(All S-CPT scores are standard scores unless otherwise noted).
Research Design-Phase II
Table 3.3: Phase II subjects by grade, sex and ADHD.
Grade Male Female ADHD Non-ADHD Total
3 2 4 3 3 6
4 4 0 2 2 4
5 0 2 1 1 2
Total 12
Two of the students with ADHD in Phase II had comorbid diagnoses of ODD.
One student with ADHD was one point away from meeting the ODD diagnosis and
there was one student with ADHD and ODD who also had CD as well (see Table 3.4).
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Table: 3.4: DSM IV diagnoses for ADHD students in Phase II
Student DSM IV Diagnosis
1
2
3
9
12
14
ADHD - Hyperactive/Impulsive
ADHD - Combined, ODD, CD
ADHD - Inattentive, ODD
ADHD - Inattentive, ODD*
ADHD - Combined
ADHD -Combined
* Student meets 3 out of the required 4 criteria for diagnosis of ODD
Selection criteria for Phase II were based on talcing the six lowest scoring
students with ADHD, and their matching non-ADHD peer, on the I-TCS of the S-
CPT. The six lowest scoring ADHD students' I-TCS scores on the S-CPT ranged from
a high of 80 to a low of 75. Their mean score was 78.67 and their SD was 1.86. The
matching six non-ADHD students had a mean score of 102.33 on the S-CPT and the
SD was 7.06. The range was from a high of 1 10 to a low of 94.
The independent variables for Phase II were specific teaching strategies for
spelling and arithmetic. In general, there are a number of techniques one can use to try
to improve memory. One example that has already been mentioned is rehearsal, i.e.,
repeating someone's phone number as you attempt to find a coin to put in the pay
phone. Specific strategies used in this study were adapted from those recommended in
Strategies for Success: Classroom Teaching Techniques for Students with Learning
Problems (Meltzer, Rodie, Haynes, Biddle, Paster & Taber, 1996). In addition, other
strategies were also adapted from Pressley and Woloshyn's book: Cognitive Strategy
Instruction that Really Improves Children's Academic Performance (1995).
For Spelling, three instructional strategies were used: the Picture technique
(Imagery Training Instruction), the Same Sound technique (Analogy Strategy
Spelling
46
Instruction) and Morphological Strategies (from table 5-3, page 130, Pressley &
Woloshyn, 1995; see Appendix K for specific scripts).
The baseline portion of Phase II involved taking CBM probes in spelling and
math three times a week for four weeks.
For the intervention aspect of Phase II, weeks five through eight, the research
assistant (a.k.a. teacher) took both the students with ADHD and their matching non-
ADHD peers (n=12) and administered 30 minutes of instruction daily, using the
techniques discussed above, for the 20 weekly spelling words. She started with the
first five words from the list on Monday and the next five for Tuesday, etc. This
continued every day of the week for 30 minutes until the test on Friday.
Intervention-Week 5. The first spelling technique was called the "Picture
technique". The research assistant put the first five words from the 20-word list on
flashcards and followed the instructions in table 5-3 in Pressley and Woloshyn (1995)
The next day, she did the same thing with the next five words. Wednesday and
Thursday's words were done the same way. On Friday, the students were tested on all
20 words (see Appendix L for week five's list of words).
Intervention-Week 6 The second spelling technique was the "same sound"
technique (analogy strategy). As was done in the first week on intervention (week
five), the 20 words were broken up into groups of five for each day, Monday through
Thursday with a test on Friday (see Appendix L for week six's list of words).
Intervention-Week 7
. The third spelling technique was "morphological
strategies". Again, the twenty words were broken down into groups of five for each
day, Monday through Thursday, with a test on Friday (see Appendix L for week
seven's list of words).
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Intervention-Week 8. The fourth and final technique involved the students
picking one of the three techniques they'd learned previously and felt helped them the
most. They used that technique with the next 20 words (see Appendix L for week
eight's list of words).
Arithmetic (MatM
The intervention phase was four weeks long, starting in week five. In week
five, the students learned strategies and techniques to help with addition. Week six
focused on subtraction. Week seven was devoted to multiplication and in week eight,
division was covered. (See Appendix L for the daily scripts that the research assistant
used.)
Intervention-Week 5
. The first of intervention focused on arithmetic strategies
related to addition. (Please see Appendix M for the specific lesson plans.)
Intervention-Week 6
. The second week of intervention focused on strategies
related to subtraction (see Appendix M).
Intervention-Week 7 . The third week was devoted to teaching and learning
multiplication strategies (see Appendix M).
Intervention Week 8 . The fourth and final week of intervention was devoted to
teaching and learning division strategies (see Appendix M).
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Dependent Measures
The dependent measures for Phase II were curriculum based measurement
(CBM) probes used to assess each student's spelling and arithmetic performance, i.e.,
number of words spelled correctly and number of arithmetic examples done correctly
in two minutes. Probes took place three times a week during both baseline and
treatment phases (12 probes in each phase, 24 probes total for spelling and 24 probes
for arithmetic). Spelling probes consisted of the teacher reading a list of 20 words, one
by one, aloud. First she would say the word, then use it in a sentence, and then repeat
the word. Each grade had the appropriate list of words for that grade taken from the
Scott-Foresman word list. Students had 10 seconds to write each word. Scoring was
based on the number of correct letter sequences; thus, partial credit could be given.
Arithmetic probes consisted of grade specific math examples that required the
student to perform a number of processes, addition, subtraction, multiplication and
division in random or mixed order. These grade appropriate examples were taken from
the Addison-Wesley math curriculum. Each student had two minutes to complete as
many examples as they could on the worksheet presented to them. Each example was
worth a specific number of points, just as the spelling words were, so that partial credit
could be given, if the correct steps in the process were done, even if the correct answer
was not obtained.
CBM testing materials were obtained from the Curriculum Based
Measurement library at the University of Oregon, School Psychology program.
CBM measures have a have a number of advantages over other measures of
academic performance, i.e., achievement tests: (a) they solve the problem of having
parallel forms, (b) show sensitivity to changes in performance due to learning, (c) have
what has been called ecological validity because they directly link the test to the
curriculum the child is being taught in school, (d) have an appropnate level
of
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difficulty and (e) can be administered easily and frequently without disrupting the
classroom setting (Shinn, 1989). In addition, Stoner, Ikeda, and Shinn (1994) have
demonstrated that CBM data are sensitive to changes in student performance due to
various interventions. Thus, CBM data provide an ideal way to measure student
progress.
Development of Materials: The Swanson Cognitive Processing Test (S-CPT)
The S-CPT (Swanson, 1996) yields a number of scores. For this study, the
Initial-Total Composite Score (I-TCS) which, "... reflects the examines ability to
acquire, retain, and retrieve information" (Swanson, 1997, p. 83) was used to answer
research question one.
A second score, the Strategy Efficiency Index (SEI), "...which indicates the
examines ability to select a strategy that best characterizes individuals who are highly
proficient [or not] in processing information" (Swanson, 1997, p. 84) was used to
answer research question two in Phase I.
In addition, a third score, the Gain score, was also obtained from the S-CPT.
"The Gain Composite Score reflects the highest level of performance under conditions
that directly support information processing" (Swanson, 1996, p. 83). Another way to
understand the Gain score is "...(that) it represents the examinee's ability to overcome
processing inefficiencies in order to retrieve information that was not previously
accessible" (Swanson, 1996, p. 83). Thus, when the examinee reaches his/her ceiling
on a specific subtest, the examiner shows the subject a card with four examples for
solving the problem. The examiner then proceeds to administer more examples to see
if the subject can benefit from the strategies just shown to them.
The Swanson- Cognitive Processing Test (S-CPT) is a new test that purports
"...to distinguish between a passive short-term memory system and a dynamic working
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memory system" (Swanson, 1996, p. 42). Other tests of memory, word and number
spans for example, require static or passive processing. The items are presented and
the examinee has to recall the items in order starting at relatively easy levels and
proceeding to the examinee's maximum level. The S-CPT, on the other hand,
...requirefs] the examine to process material meaningfully and/or make some
sense of the material before trying to recall it. This approach to assessment
represents a dynamic aspect of memory functioning because the examine must
interpret the context of the items, draw resources from long-term memory to
understand what is being asked, and concurrently integrate information with
the storage demands required by the task. This cognitive activity is called
working memory (Swanson, 1996, p. 5).
The S-CPT was normed on 1,61 1 people who ranged in age from 4.5 to 78.6.
45% of the norm sample was female and 55% was male. 90% were non handicapped
and 10% were special education students (SPED). Of the 10% SPED students, 90%
were diagnosed as learning disabled (LD), 2% mildly retarded, 1% hearing impaired,
and 7% behaviorally disordered. 72% of the sample was comprised of Anglo (white),
13% Hispanic, 9% African American, 5% Asian, and 1% other. The socioeconomic
status (SES) of the norm sample was 35% low income, 65% middle and high income.
89% of the sample spoke English as the primary language and the other 1 1% were
bilingual, Spanish, Chinese, French, and Navajo (Swanson, 1996, p. 101).
Construct validity was established through two studies. The first study
compared the S-CPT, using a normal sample of children, with the Sentence Span Task
(Daneman & Carpenter, 1980, 1983; Turner & Engle, 1989), "...which is considered
the major instrument for assessing working memory" (e.g., Engle, Cantor, & Carullo,
1993; Just & Carpenter, 1992 cited in Swanson, 1996, p. 102). "Equivalent-form
reliability on this measure was established at .95" (Swanson, 1992, cited in Swanson,
1996, p. 102).
This first study involved a comparison of the S-CPT subtests and the Sentence
Span Test as well as two subtests from the Detroit Tests of Learning Aptitude-Second
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Edition (DTLA-2; Hammill, 1985): Sentence Imitation and Object Sequence. The
correlation between the Initial Total Composite Score (I-TCP) on the S-CPT and the
Sentence Span Task was significant, r (39) = .80, p < .001. Correlations ranged
between .39 and .66, between the S-CPT and the Sentence Span Task, and were all
significant p < .05.
Thus the first pilot study supports the notion that diverse subtests from the S-
CPT correlate significantly with the Sentence Span Task and less so with short-
term memory measures. The magnitude of correlations, with the influence of
age parceled out, lends support to the notion that the various subtests are
related to working memory (Swanson, 1996, p. 102).
The second study involved a factor analysis of the entire norm sample. It
yielded a two-factor solution for the abbreviated test and a three-factor solution for the
complete test. For the abbreviated test, the first factor was interpreted as semantic
memory, the second as episodic memory. For the complete test, subtest 1 1 (Nonverbal
Sequencing) represented a third factor.
A third and fourth study tested the S-CPT' s discriminant validly, which is the
"... test's ability to produce significantly different results, or to differentiate between
groups of persons known to differ according to the construct(s) measured by the test"
(Swanson, 1996). It also looked at how well the S-CPT predicted diagnostic
categories. The results, although "tentative", suggest that the S-CPT "measures
separate groups on information processing ability" (p. 1 13). That is to say, that it was
able to predict the kinds of classifications found in school settings, e.g., intellectually
gifted, learning disabled readers, learning disabled in mathematics, combined reading
and math disabled, slow learners, and normal achievers. "... the results suggest that the
majority of the dynamic measures predict diagnostic classification" (Swanson, 1996,
p. 115).
In addition, when looking at traditional measures of short term memory
(STM), e.g., Digit Span from the Wechsler tests, Sentence Imitation, Word Sequence,
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Design Reproduction and Object Sequence from the DTLA-2, "...the S-CPT is tapping
different aspects of memory than tapped from traditional psychometric measures" (p.
I 19).
Lastly, the validity of the Strategy Efficiency Index (SEI) was examined and it
was found that " ... the type of strategy choice is significantly related to performance"
(p. 120).
Reliability is often assessed by tcst-rctcst procedures, but Anaslasi ( 1988)
believes this is inappropriate for psychological tests because "...retest scores arc
susceptible to instruction, repetition, and varying amounts of improvement" (p. 120).
Thus the Cronbach alpha procedure was used to partial out the effects of age and to
determine reliability. The results indicated that the S-CPT is highly reliable (r = .96).
Table 3.5: S-CPT standard scores, labels and population percentages.
Quotient (standard scores) Description % in the Population
131-148 Very superior 2.34
121-130 Superior 6.87
111-120 Above average 16.12
90-110 Average 49.51
80-89 Below average 16.12
70-79 Poor 6.87
35-69 Very poor 2.34
Swanson-Cognitivc Processing Test (1996, p. 83)
Procedures
Phase I
Achcnbach and Conncrs rating scales, as well as parent interviews using the
Georgia Diagnostic Interview (GDI), were used to confirm membership lor the 18
students with ADHD. Achcnbach and Conncrs rating scales, as well as parent
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interviews using the GDI, were also used to confirm that the 18 non-ADHD students
did not display any significant symptoms that could indicate they were undiagnosed
students with ADHD or met criteria for any other diagnostic category in the DSM IV.
For research question one, both groups of students, ADHD and non-ADHD,
were administered the S-CPT. The results were analyzed using ANOVA (SPSS) to
determine if there was a significant difference between groups on the Initial-Total
Composite Score (I-TCS).
For research question two, (Is there a difference in strategy efficiency between
students with ADHD and non-ADHD peers?) the same group of students with ADHD,
n=18, and non-ADHD students, n=18, used in Phase I, matched for age, gender and
reading level with non-diagnosed peers, had their Strategy Efficiency Index (SEI) on
the S-CPT analyzed using ANOVA (SPSS) to determine if there was a significant
difference between the two groups.
For research question three (Is there a difference between a group of students
with ADHD and typical peers in terms of whether or not students with ADHD gain
more than non-ADHD students do when offered strategies to solve certain problems?)
the Gain score, was also obtained from the S-CPT and analyzed using ANOVA
(SPSS).
Phase II
In this phase, a subgroup of students with ADHD (n=6) and non-ADHD peers
(n=6) from Phase I were chosen to help answer research question four: can students
with ADHD benefit from strategy instruction? The six lowest scoring ADHD students
on the I-TCS of the S-CPT and their matching non-ADHD peers were chosen.
Baseline data was collected three times a week for four weeks using CBM scores in
both Spelling and Arithmetic (number if items correct in two minutes). At the end of
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four weeks, the independent variable, specific learning strategies, was applied to both
groups, students with ADHD and typical peers, see Appendices K and L for
information on the specific strategies. CBM tests continued to be administered three
times a week during the intervention phase as well. The instruction took place daily
for 30 minutes in their regular classrooms during the last three weeks of school, then,
after school ended for the summer, for two weeks every day for 30 minutes in each
subject (spelling and arithmetic) in the Community Room at their school. Strategy
instruction was provided by a research assistant who, as mentioned previously, was a
certified teacher working in the SPED resource room as a paraprofessional on a daily
basis for 30 minutes, for each subject, each day, for four weeks. During this four
weeks of intervention, tri-weekly CBM probes continued to be taken in spelling and
arithmetic. Slopes of performance scores were generated for both groups for baseline
and intervention phases (12 probes in each phase; see Appendix Q).
Phase II Data Analysis: Visual. PND and ES.
Data in Phase II was analyzed in three ways. The first method was to use visual
analysis to see if there were any differences in slope between the means in the baseline
phase compared to the means in the intervention phase.
The second method of analysis used Percentage of Nonoverlapping Data
(PND).
PND refers to the percent of nonoverlapping data points between baseline and
treatment phases. The percentage of data points in the treatment phase which
exceed the highest baseline data point(s) and are in the expected direction for
the data are divided by the total number of data points in the treatment phase
(Busse & Beaver, 2000, p. 6)).
One of the strengths of this method of data analysis is that it is easy to compute
and is not affected by problems with nonlinearity and heterogeneity of variance. There
are, however, several drawbacks. The first is that it is potentially oversensitive to
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atypical baseline data. Second, it may be adversely affected by trends in data and may
not discriminate important treatment differences. Finally, "Interpretation of the percent
quantity may be problematic" (Busse & Beaver, 2000, p. 6).
The third method involved using a computer program called SINGWIN
(Bloom, Fisher, & Orme, 1999) to calculate an effect size (ES) measure to see if it
could reveal differences between baseline and intervention phase means that a visual
analysis might not.
While the SINGWIN method is a more rigorous method of analysis, it is not
without its drawbacks. The biggest drawback is serial dependency or autocorrelation.
This problem occurs in single-subject designs when the observations are not
independent, but dependent or correlated over time (p. 521). "When there are three or
more observations in a phase, more than one autocorrelation can occur" (p. 521). This
study collected three data points per student in spelling and three in math each week
for eight weeks.
The problem is that "... an autocorrelation of any lag ["The temporal distance
between two observations is known as a lag..."], can invalidate tests of statistical
significance that assume that the observations are independent" (p. 521). Thus
autocorrelation can increase Type I or Type II errors, ("...even your visual analysis
will be somewhat suspect. . . " p. 526)
Fortunately, Bloom et al. (1999) have developed statistical software to assist in
analyzing single subject data: SINGWIN. This program makes use of several different
ways to transform data to offset the problem of autocorrelation: 1) First Differences
Transformation or 2) Moving Average Transformation. The decision tree for which
method to use is a simple one: ". . .(a) If the data appear to have a linear trend, then use
the first differences transformation; (b) if the data appear to be fluctuating wildly, then
use a moving, average transformation-this is also called "smoothing" the data.
56
(Smoothing also can be used if the first differences transformation doesn't succeed in
removing the autocorrelation from the data, p. 526.) However, autocorrelation is not
without its critics. This is because "...an autocorrelation of .1 will inflate F tests
above their correct value by 1 10%, an autocorrelation of .2 by 122%, of .3 by 136%,
of .4 by 153%, of .5 by 173%, of .6 by 200%, of .7 by 238%, of .8 by 300% and of .9
by 435%" p. 521.)
In terms of this study, autocorrelation was not an issue because F tests were not
done to the mean scores in Phase II. Instead, Effect Size (ES) data was used. This is
essentially using z scores, or standard deviation (SD) scores to examine the data, i.e.,
were there differences between the baseline and intervention means and if so, how
large were they?
Treatment Integrity
After the first week of baseline treatment (week five), it was decided to try to
ensure, to the highest degree possible, that students were using the strategies they were
being taught in spelling. Spelling was chosen because there were three discrete
strategies being taught, one each week. In the fourth and final week of intervention,
the students were allowed to choose the strategy they felt worked the best for them.
This procedure was not used in arithmetic because there were so many strategies being
taught each week (see Appendix R). Thus, starting in week two of intervention,
students started filling out Pre and Post test (probe) strategy questionnaires. First (pre-
test), the questionnaire was folded in half so that the students could only see the top
half of the page and the question present there. Next the students were directed to put
their names on the folded paper. The pre-test question asked the students to describe
what strategy they would use on the test they were about to take. After the spelling
tests were completed, the students were given their questionnaires back with the
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bottom half-facing up. There were four questions asked of them: if they used a
strategy, how often, describe the steps and which steps were the most helpful.
In addition, the research assistant who provided the strategy instruction was not
informed as to which students were diagnosed with ADHD and which were not.
Social Validity Assessment
At the end of this study, parents were given questionnaires to fill out
anonymously to rate their satisfaction with the project, procedures used to teach their
children, data collection, and outcome results. This questionnaire (see Appendix P)
contained no identifying information and was mailed back to the study coordinator.
The form consisted of four questions that utilized a five point Likert scale, 1 (very
dissatisfied); 2 (dissatisfied); 3 (neutral); 4 (satisfied); and 5 (very satisfied), and two
open response questions.
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CHAPTER IV
RESULTS
Introduction
The purpose of this study was to examine one aspect of Barkley's theory of
ADHD (1997): working memory. In this chapter, the data from Phase I, research
questions one; two and three are presented and analyzed. The data and analysis are
then presented for Phase II, research question four where the results will be discussed
in pairs: ADHD and matched non-ADHD peer. Finally, visual, effect size (ES) and
percentage of nonoverlapping data (PND) analyses of Phase II data will be discussed.
Data description: Phase I
Working memory capacity and functioning was assessed through three
independent indicators: 1) the Initial-Total Composite Score (I-TCS) as measured by
the Swanson Cognitive Processing Test, S-CPT; 2) the Strategy Efficiency Index
(SEI), also measured by the S-CPT and 3) the Gain score, also measured by the S-
CPT. Tables 4. 1, 4.2 and 4.3 provide descriptive statistics of the three dependent
variables for the three research questions addressed in Phase I.
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Table 4.1: S-CPT total sample scores: I-TCS, SEI and Gain by Sex
SEX I-TCS SEI Gain
Female Mean 91 33 101 08
N 12A — 12 1 —
SD 11.19 17.28 12.61
Male Mean 96.50 109.25 95.16
N 24 24 24
SD 12.30 22.80 9.92
Total Mean 94.77 106.52 93.38
N 36 36 36
SD 12.25 21.23 11.00
Table 4.2: S-CPT total sample scores: I-TCS, SEI and Gain by Grade.
Grade I-TCS SEI Gain
3 rd Mean 93.41 107.58 91.16
N 12.00 12.00 12.00
SD 11.09 16.80 12.38
4th Mean 91.66 107.66 91.25
N 12.00 12.00 12.00
SD 11.15 24.33 10.65
5th Mean 99.25 104.33 97.75
N 12.00 12.00 12.00
SD 13.99 23.50 9.36
Total Mean 94.77 106.52 93.38
N 36.00 36.00 36.00
SD 12.25 21.23 11.00
Table 4.3: S-CPT total sample scores: I-TCS, SEI and Gain for ADHD and non-
ADHD students.
I-TCS SEI Gain
Typical Mean 101.66 112.00 98.55
N 18.00 18.00 18.00
SD 7.97 20.79 7.99
ADHD Mean 87.88 101.55 88.22
N 18.00 18.00 18.00
SD 12.04 20.79 11.36
Total Mean 94.77 106.52 93.38
N 36.00 36.00 36.00
SD 12.25 21.23 11.00
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Research Question 1
The first research question addressed the issue of whether there was a
difference in working memory between students with ADHD and non-ADHD students
controlling for sex, grade and reading level. A three-way analysis of vanance was used
to answer research question one, where the Initial-Total Composite Score (I-TCS) on
the Swanson Cognitive Processing Test (S-CPT) was the dependent variable.
Table 4.4: ANOVA of Initial
-Total Composite Score (I-TCS) from the S-CPT.
Source Type III Df
Sum of
Mean
Square
F Sig.
Corrected Model 3251.42° 1
1
295.58 3.54 .005
Intercept 243475.69 1 243475.69 2917.62 .000
ADHD 1252.66 1 1252.66 15.01 .001*
Sex 344.60 1 344.60 4.12 .053
Grade 423.49 12 211.74 2.53 .100
ADHD by Sex 92.76 1 92.76 1.11 .302
ADHD by Grade 197.14 2 98.57 1.18 .000**
Sex by Grade 133.71 2 66.80 .80 .460
ADHD by Sex by Grade 199.14 2 99.57 1.19 .321
Error 2002.80 24 83.45
Total 328636.00 36
Corrected Total 5254.22 35
a R Squared = .619 (Adjusted R Squared = .44) ** p<.001; * p < .05
Group Differences
The results of the statistical analysis, see Table 4.4, showed that there was a
significant main effect for ADHD, F(l, 34) = 15.01, p < .05. Figure 4.1, provides
further evidence that the difference is consistent across all grades and there are no
interactions between the variables.
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Figure 4.1: Mean I-TCS showing group and grade differences
This means that there was a significant difference in working memory between
a group of students with ADHD compared to a matched group of non-ADHD peers.
The non-ADHD students had significantly higher working memory scores than their
ADHD counterparts across all three grades. This supports the hypothesis put forth by
Barkley (1997) that suggests that there is a deficit in working memory for students
with ADHD compared to their non-ADHD peers.
The data were further analyzed to see if there was a main effect for grade. As
can be seen in Table 4.4, there was no such effect (no main effect for Initial-Total
Composite Score based on Grade, F(i, 34) = 2.53, p > .05.
Finally, the data was analyzed to see if there was a main effect for Sex. Again,
Table 4.4 shows there was no effect (no main effect for Initial-Total Composite Score
based on Sex, F(l, 34) = 4. 10, p > .05).
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Research Question 2
A second purpose of this study was to see if there was a difference in strategy
efficiency between students with ADHD and non-ADHD peers. An ANOVA
demonstrated there was no significant difference between the two groups, using the
Strategy Efficiency Index (SEI) on the S-CPT (F(l, 34)= .423, £> .05).
While the results were not statistically significant, non-ADHD fourth graders
had noticeably higher SEI scores, followed by third graders, while fifth graders were
somewhat the same. Figure 4.2 illustrates these differences.
Table 4.5: Tests of Bctwecn-Subjects Effects; Dependent Variable: Strategy
Efficiency Index (SEI).
Source Type III
Sum of
Squares
df Mean
Square
F Sig.
Corrected Model 4091.68a 11 371.97 .76 .67
Intercept 310377.28 1 310377.28 637.03 .00
ADHD 206.20 1 206.20 .42 .44
Sex 292.87 1 292.87 .60 .92
Grade 78.21 2 39.10 .08 .48
ADHD by Sex 250.17 1 250.17 .51 .85
ADHD by Grade 148.69 2 74.35 .15 .77
Sex by Grade 251.77 2 125.88 .25 .22
ADHD by Sex by Grade 1 538.26 2 769.13 1.57
Error 11693.28 24 487.22
Total 424319.00 36
Corrected Total 15784.97 35
a R Squared = .619 (Adjusted R Squared = .44) ** p<.001; * p < .05
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Figure 4.2: Group differences-SEI scores by grade
Research Question 3
An analysis was also completed to test mean differences between students with
ADHD and non-ADHD peers on the Gain score on the S-CPT. This analysis revealed
that there are differences, E(l, 34) = 9.50, g < .001. There were significant differences
between ADHD and non-ADHD groups as well as significant differences for Sex
(Figures 4.8 and 4.9) and Grade (see Table 4.6).
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Table 4.6: Tests of Between-Subjects Effects; Dependent Vanable: Gain Score.
Source Type III
Sum of
Squares
df Mean
Square
F Sig-
Corrected Model 2198.57* 11 199.87 2.43 .03
Intercept 232030.66 1 232030.66 2724.45 .00
ADHD 809.39 1 809.39 9.50 .00**
Sex 421.20 1 421.20 4.94 .03 *
Grade 551.74 2 275.87 3.23 .05*
ADHD x Sex 91.78 1 91.78 1.07 .31
ADHD x Grade 230.36 2 115.10 1.07 .27
Sex x Grade 99.58 2 49.79 .58 .56
ADHD x Sex x Grade 50.31 2 25.06 .29 .74
Error 2043.98 24 85.16
Total 318216.00 36
Corrected Total 4242.55 35
a R Squared = .619 (Adjusted R Squared = .44) ** p < .01 *p < .05
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Figure 4.3: Group differences- Mean Gain scores for ADHD and non-ADHD students
by grade
When we look at how sex was a factor in Gain scores, we see that in Figure
4.4, for females, non-ADHD students did better across all three grades. For males,
Figure 4.4, this was true in third and fourth grade, where non-ADHD students did
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better, but not in fifth grade, where students with ADHD did slightly better. Thus, with
the exception of fifth grade non-ADHD males, non-ADHD students gained more on
the S-CPT than students with ADHD did.
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Figure 4.4: Mean Gain scores for males and females
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Figure 4.5: Mean Gain Scores by group across grades
Phase II: Research Question 4
The final research question addressed in this study asked if students with
ADHD would benefit more than non-ADHD students from being taught specific
strategies; again, controlling for grade, sex and reading level. A subgroup of students
from Phase I (n=12, 6 ADHD & 6 typical) were selected with their matching non-
ADHD peer. The six students with ADHD were selected because they were the lowest
scoring students in Phase I in terms of their I-TCS score on the S-CPT. For each of the
12 subjects, there will be a review of data in terms of their grade, ADHD or not, I-
TCS, SEI and Gain score; then a discussion comparing their baseline and treatment
means for spelling and math. In addition to a visual analysis will be included with the
discussion of each student's profile. Then two other methods of data analysis will be
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discussed following the individual student profiles: percentage of nonoverlapping data
(PND) and effect size (ES). In the latter analysis, an ES of .2 could be considered a
small effect, an ES of
.5 a medium effect, and an ES of .8 a large effect." (Bloom et al
p. 574).
Phase H: I ndividual Student Profiles
IS£Q. Tern is a third grade ADHD girl. Her CBM reading score, 1 1.4, placed
her in the first quartile compared to the norms for other third grade students at her
school. Terri's Initial-Total Composite Score (I-TCS) was 79, which is the top of the
poor range on the S-CPT (see Table 3.2). Her Strategy Efficiency Index (SEI) score
was somewhat stronger in terms how efficient the strategies were that she selected, 83;
however, it still puts her into the below average range. Her Gain score was at the
bottom of the poor range, 70, almost into the very poor range. These scores suggest
that Terri has inefficient working memory, does not select the best strategies to use to
solve problems and does not benefit from strategy instruction. A visual inspection of
Figure 4. 10 is consistent with that premise. Her baseline-spelling mean was 35.00,
while her intervention mean was 37.55. In arithmetic, her baseline mean was 13.10,
while her intervention mean were was 9.80, which is a decline. Another way of
analyzing Terri's data is to look at the magnitude, or effect size (ES) differences
between her baseline and intervention phases. Terri's ES for spelling was 0.24 and
-0.50 for math. Thus Terri's 0.24 score in spelling is about a quarter of a SD, or a
small improvement, while her -0.50 ES in math is considered a medium decline (see
Table 4.7).
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Figure 4.6: Spelling and Math CBM scoresfor Terri
Darieen. Darleen is a third grade girl matched with Tern because she has the
same reading level, first quartile (21) and is the same sex, but not diagnosed with
ADHD. Her I-TCS was a standard score of 94, which is the top of the average range-
significantly higher than Tern's score (79). Her SEI was a standard score of 1 10,
which, again, is significantly higher than Tern's (83) and shows that she tends to
utilize slightly more efficient strategies than the norm. Her Gain score was 88 while
Tern's was 70. These scores indicate that Darleen has significantly stronger working
memory than Tern and her susceptibility to strategy instruction should be very strong
as well. However, based on her Gain score, she did not demonstrate it on the S-CPT.
A visual analysis of the slopes of her spelling and math CBM graphs showed data
points that are relatively flat when companng the baseline with intervention phases
(see Figure 4. 1 1). Her baseline-spelling mean was 57.1 1 while her intervention mean
was 57.1 1. In arithmetic, her baseline mean was 12.95, while her intervention mean
was 14.20. Her ES of 0.00 in Spelling and 0.20 in math, showed no effect for spelling
and only a small effect for math.
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Figure 4.7: Spelling and MathCBMscores for Darleen
Debbie. Debbie, a third grade girl with ADHD, had a CBM reading score of
36, placing her in the second quartile. Her I-TCS was 80, which was at the bottom of
the below average range. Her SEI was 97, which is in the average range and indicates
that she selects efficient strategies to use; however, her Gain score of 74 on the S-CPT
indicates that she does not benefit from strategy instruction. A visual inspection of
Figure 4. 12 shows no significant difference in slopes between the baseline and
intervention phases for either spelling or math. Her baseline-spelling mean was 71.94,
while her intervention mean was 77.93. In arithmetic, her baseline mean was 9.86,
while her intervention mean was 16.04. The ES of 0.47 in spelling and a 1.23 in math
indicated a medium and large effect, respectively. Thus, when taught strategies,
Debbie improved, especially in math (Table 4.7).
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Figure 4.8: Spelling and Math CBMlcoresTorDebbie.
Dawn. Dawn is a third grade girl without ADHD matched with Debbie. Her
CBM score in reading was 37, which is also in the second quartile. Her I-TCS was
1 10, which is the top of the average range. Her SEI was also 110, which implies that
she selects efficient strategies to use as well. Her Gain score was 101, which is in the
average range and shows that she responds to strategy instruction. But, while it
appears that Dawn could benefit from strategy instruction, a visual analysis of Figure
4. 13 doesn't appear to show it. Her baseline-spelling mean was 58.65, while her
intervention mean was 58.97. Her-baseline arithmetic mean was 24.43, while her
intervention mean was 35.07. Her ES in spelling was 0.02 while math was 1.34. Thus,
in math only, there was a large effect (Table 4.8). (It should be noted that there are
71
some missing data points as Dawn was absent frequently at the end of the study, which
was the intervention phase.)
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Figure 4.9: Spelling and Math CBM scores for Dawn.
William- William is a third grade boy with ADHD whose reading CBM score
was 39. 1, which is in the second quartile. His I-TCS was 80, or the bottom of the
below average range, but his SEI was extremely strong, 123, or the superior range,
which implies that he selects very effective strategies to use. His Gain score of 80,
however, showed that, while he had a strong potential to benefit from strategy
instruction, he did not. Figure 4. 14 shows that there are only six data points in the
intervention phase for William. (This is because William and his family moved out of
town right after school ended and the intervention phase lasted two weeks into the
summer vacation.) William's spelling baseline mean was 64.68, while his intervention
mean was 66.79. His anthmetic baseline mean was 14.88. while his intervention mean
72
was 27.57. William's ES in spelling was 0. 18 and 2.09 in math. This means that there
was a small effect, at best, in spelling but a large effect in math (Table 4.7).
William Spelling
Math
90
weeks (3 data points per week)
Figure 4. 10: Spelling and Math CBMscore7for William.
-
Mail- Matt is William's matching third grade boy without ADHD. His CBM
reading score was also in the second quartile: 27. His I-TCS of 97 was in the average
range. Like William, Matt had a very strong SEI, 123, which, again, strongly suggests
that he selects efficient strategies. His Gain score on the S-CPT of 97 is in the average
range and indicates that he did benefit from the strategies offered on the S-CPT. Thus
we have a similar situation to Debbie and Dawn where the matching non-ADHD
student should be better able to benefit from strategies than the ADHD one. However,
we can also see in Figure 4. 15, that, again, like Debbie's match, Dawn, Matt's graphs
visually do not show the kind of gains (positive slopes) one would expect from
someone with such a high SEI. His spelling baseline mean was 59.62, while his
spelling intervention mean was 57.64. His arithmetic baseline mean was 19.08, while
his intervention mean was 20.64. Matt's ES was -0. 14 in spelling, a loss, and 0.21 in
math, a small effect (Table 4.8). (Matt, like his match, William, did not finish the
entire program either.)
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Figure 4. 1 1 : Spelling and Math CBM scores for Matt.
Jim. Jim is in a fourth grade ADHD student with a CBM reading score of 19.6,
which is in the first quartilc. His I-TCS of 75 was in the poor range. His SEI was in the
average range, 97, while his Gain score, 75, was in the poor range. Figure 4. 16 shows
his spelling and math CBM scores and there is no significant positive slope for either
spelling or math. (He was absent in the middle of the intervention phase, which is why
he only has 9 data points where there would normally be 12.) His spelling baseline and
intervention means were 60.29 and 60.64, respectively. Arithmetic baseline and
intervention means were 26.23 and 17.03, respectively. His ES in spelling was 0.06
and
-1.20 in math. Clearly, there were no significant gains and, in fact, a decline in
math, but, again, his absences might have been a factor (Table 4.7).
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Figure 4. 12: Spelling and Math CBM scores for Jim
Jim. Tim is Jim's matching typical student. His CBM reading score was 15,
which is also in the first quartile. His I-TCS of 97 is in the average range as was his
SEI of 97. In addition, his Gain score, 94, was also in the average range as well. Thus
one would predict that he should benefit from being taught strategies. Figure 4. 17
shows his spelling and math CBM scores in Phase II where one can see that he also
has several data points missing in the intervention phase. His spelling baseline and
intervention means were 67.72 and 70.50, respectively. Arithmetic baseline and
intervention means were 10.03 and 11.26, respectively. His ES was 0.29 in spelling
and 0.24 in math (Table 4.8). These are considered small effects and one wonders if he
could have done better were he able to participate in the full program.
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Figure 4. 13: Spelling and Math CBM scores for Tim
Ml. Jeff is another fourth grade male with ADHD and a CBM reading score of
65.8, which is in the third quartilc. His I-TCS was 79 or the top of the poor range. His
SEI was in the average range, 97, as was his Gain score of 97. Even though Jeff has
weak working memory (I-TCS score = 79), his SEI and Gain scores predict that he
should benefit from strategy instruction. Figure 4. 17 shows his spelling and math
CBM scores graphed. A visual inspection of his graphs starts to show positive slopes
near the end of baseline and, to a degree, into intervention, but he also dropped out of
the study. His spelling baseline and intervention means were 70.84 and 77.05,
respectively. Arithmetic baseline and intervention means were 24.13 and 32.87,
respectively. His ES in spelling was 0.66 and 0.72 in math and are considered medium
size effects (Table 4.7).
76
weeks (3 data points in a week)
Figure 4. 14: Spelling and Math CBM scores lor Jeff.
£M£. Chris is Jeff's matching non-ADHD fourth grade male. I lis CBM
reading score was also in the third quartile, 51. 1 lis [-TCS ol L08 was in the average
range. His SHI w as in the very superior range, I J6, while his (lam score was average,
107. 1 1c w as able to complete the entire study, but there arc really no visibly
Significant positive slopes to his CBM scores, Figure 4.
1
(
>, for spelling and math. I [is
spelling baseline and intervention means were 59.45 and 68.58, respectively.
Arithmetic baseline and intervention means were 33.53 and 27.74, respectively. I lis
ES ol 0.70 in spelling is considered a medium effect, but his -0.56 m math show s i
medium decline (Table 4.7).
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Figure 4. 15: Spelling and Math CBM scores for Chris
Mm.- Mary is a fifth grade girl with ADHD whose CBM reading score was in
the second quartile, 29.2. Her I-TCS was 79 or in the poor range. Her SEI was in the
superior range, 123, but her Gain score was another 79, which is back in the poor
range. Her CBM scores are clearly flat, Figure 4.20, showing no visible positive slope
difference between the baseline and intervention phases. Her spelling baseline and
intervention means were 84.18 and 84.85, respectively. Arithmetic baseline and
intervention means were 18.74 and 20.50, respectively. Her ES of 0.09 in spelling and
0.21 in math showed no effect and only a small effect, respectively (Table 4.7).
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Figure 4. 16: Spelling and Math CBM scores for Mary.
Cassy. Cassy is Mary's matching typical fifth grade girl. Her CBM reading
score was also in the second quartile, 34, while her I-TCS was in the average range,
108. Her SEI was in the superior range, 123, and her Gain score was average, 104. Her
graphs, Figure 4. 12, while missing one data point, show, like the others in Phase II of
this study, no obviously visible positive slope differences between the baseline and
intervention phases. Her spelling baseline and intervention means were 83.18 and
81.50, respectively. Arithmetic baseline and intervention means were 21.56 and 23.20,
respectively. Her ES of -0.30 in spelling was a small decline and her 0.26 in math was
a small increase (Table 4.8).
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Figure 4. 17: Spelling and Math CBM scores for Casey.
Phase II: Data Analysis
Using the Percentage of Nonoverlapping data (PND) method to analyze the
differences between the mean scores in baseline and treatment phases, one can see that
for spelling (see Table 4.7), there were three students ( #'s 3, 9, & 10) who had 16% of
the data overlap which indicates a small change in the slope, which in turn indicates a
small amount of intervention effect.
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Table 4.7: Phase II: Percent of Nonoverlappin^ Data rPNPn Spelling.
Subject
1
2
3
4
5
6
7
8
9
10
11
12
Spellin :
Highest baseline score
50
77.6
87.3
76.6
82.5
74.7
68.8
87
85.3
75
90
94.6
# of intervention
scores > highest
baseline score
1
1
2
0
0
0
0
0
2
2
1
0
PND
8%
8%
16%
0%
0%
0%
0%
0%
16%
16%
8%
0%
* °dd numbers are students with ADHD; even numbers are non-ADHD students
In Math (Table 4.8), there were several students who achieved what might be
called small size changes in slope (#'s 4, 6,1 1 & 12). One student (#3) had a medium
size change in slope, while student( # 5) had just under what might be called a large
change in slope. In the case of student number 3, this change in slope represents a real
effect because she was present for all the probes during baseline and intervention
phases. In the case of student number 5, she was only present for seven of the 12
probes in the treatment phase, so her percentage of change is based on a smaller
number of probes and may be an artifact of having too few data points. (Remember
that Busse and Beaver, 2000, said that one of the drawbacks of PND was,
"Interpretation of the percent quantity may be problematic")
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Table 4.8: Phase II: Percent of Nonoverlapping Data TPNm Math.
Subject Highest baseline score
Math
are non-ADHD students
size
The third way of analyzing the data in this study was to look at effect
(ES).For this study, the data did not "fluctuate wildly" so first differences
transformations were used when calculating the effect size (ES). The results for all 12
students, for both spelling and math, can be found in Tables 4.9 and 4. 10. As a group,
the ES method did not show that there were differences between students with ADHD
and non-ADHD students, when comparing the intervention phases to the baseline
phases. However, there were individuals who did benefit and showed medium to large
effect sizes. Tables 4.9 and 4.10 show the analysis of the group data using SIGWIN.
For the ADHD group, subjects three (Debbie) and five (William) had very strong
effects in math, while subject nine (Jeff) had close to a large effect in both spelling and
math. For the non-ADHD group, subject four (Dawn) had a very large effect in math
while subject ten (Chris) had a medium effect in spelling.
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Itudent
PhaSC IL MCan CBM SCOreS f°r Spelling
'
Math & ES for non-ADHD
Subject
2
4
6
8
10
12
Mean
Score
Non-ADHD
Baseline Intervention
Spelling
M
Math
M
Spelling
M
Math
M
57.11 12.95 57.11 14.20
58.65 24.43 58.97 35.07
59.62 19.08 57.64 20.64
67.72 10.03 70.50 11.26
59.45 33.53 68.58 27.74
83.18 21.56 81.50 23.20
ES
Spelling
M
0.00
0.02
-0.14
0.29
0.71
-0.30
0.09
Math
M
0.20
1.34
0.21
0.24
-0.56
0.26
0.28
ES
- effect size; 1.0 = one standard deviation; .2 = small effect; .5 = medium effect
and .8 = a large effect
Looking at the mean scores at the bottom of Tables 4.9 and 4. 10, one can see
average ES's of 0.28 in spelling and 0.42 in math for students with ADHD. Thus there
was only small effects for the students with ADHD in Phase II, albeit slightly stronger
in math than in spelling. For the non-ADHD students, Table 4.8, the mean ES scores
show a similar pattern, where the math area had the bigger effect, although it was only
a small one.
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Parent Evaluation Data
A parent satisfaction questionnaire (Appendix P) was mailed to the 12 parents
whose children participated in Phase II of this study. Question one asked the parent(s)
how they felt their children felt about participating in the program. The majority of
parents who responded felt their ch.ldren were neutral (3) to satisfied (4); none felt
their children were dissatisfied.
Question two asked the parent(s) how they felt about their children being in the
program. The majority of parents were satisfied (4), with some who were very
satisfied (5).
Question three had the greatest range of responses. It asked the parents to
estimate how much effort they felt their ch.ldren put into the program. The responses
ranged from very little ( 1 ) to a lot (4).
When asked if they felt their children benefited from the program, the majority
were satisfied (4) and two were very satisfied (5).
Question five was an open response question, which asked the parents what
they liked best about the program. Responses showed that parents liked the fact that
their children were getting extra help, learning "tricks" to help them in school, getting
prizes and getting paid to take tests.
Question six was also an open response one. It asked the parents what they
liked least about the program. Most parents left this question blank. It would appear
from the responses that were filled out, that some parents might have consulted their
children to help answer this question (e.g., going to school in the summer).
Treatment Usage Data
Just prior to the treatment phases, students were asked to fill out a strategy
assessment questionnaire for spelling and one for arithmetic. This was done to get a
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sense of how sophisticated the students were in terms of using strategies to help them
learn (See Appendix K). Their answers indicated, for the most part that they were not
very sophisticated strategic learners.
In terms of spelling, their answers (strategies) ranged from using pre-tests (1),
to writing the words (3), paying close attention in class (1), studying them (4), don't
know (1), and one student who worked with a friend quizzing each other. (There was
one student who was absent and did not fill the questionnaire out.)
The arithmetic questionnaire was broken down into four areas: addition,
subtraction, multiplication and division. For addition, the answers ranged from: the us.
of a number line (1), to nothing (1), I know them by heart (1), I use my head (1), I use
my fingers (4) and other (2).
For subtraction, the answers ranged from: the numberline (1), counting
backwards (1), I know them by heart (2), I add (1), and I use my fingers (5).
Multiplication methods were: using a chart (1), using my head (2),
visualization of objects (1), writing them out (1), I know them by heard (1), fingers (4)
and other (1).
Division was the area where the most number of students didn't seem to have
any strategies: my mom helps me (1), a rhyming trick (1), the finger tnck (2), don't
know (5) and other (2).
In the second week of intervention, week five of the study, it was decided that
it would be important to make sure that the students were using the strategies they
were being taught on the tests (probes). Thus, starting in week five, students were
given Pre and Post probe questionnaires to fill out for spelling(see Appendix Q).
The first question asked the students if they used a strategy. There was only
one student on all of the Pre and Post Probe Questionnaires who said no.
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Questions two through four were open response questions one where students
could write in any answer they wished. Question two asked the students how often
they used the strategy. Answers ranged from: "not at all", "not often", "every time",
"all the time", "most of the time", "a lot", to "often". The vast majority of students
gave answers that were in the "often", "a lot", "most of the time" or "all the time-
range. A percentage ratio was computed which showed that 75% of the time the
students used a strategy on the spelling test "often" or more.
The third question asked the students to explain the steps they used. Here
things seemed to break down as the students frequently listed things like, "sounded it
out" as opposed to the steps in the "picture technique". Approximately 20% of the
students had the correct steps listed. This indicated that many students did not
understand the steps or may not have mastered them.
The fourth and final question asked the subjects to tell which of the steps was
the most helpful. Again, the students listed things like "sounding it out" of "all of
them" which indicated that they had not achieved mastery of the techniques being
taught.
Conclusions
The results of this study support Barkley 's (1997) position that there is a
difference in working memory for students with ADHD. The non-ADHD students had
significantly better working memory scores on the S-CFT than their ADHD
counterparts. Overall, there was no sigmficant difference between the two groups in
strategy efficiency on the S-CPT. (However, this was not true for fourth grade
females, Figure 4.5, and fifth grade males, Figure 4.6.) When offered strategies, the
non-ADHD students were able to benefit (Gain) more as a group than the students
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with ADHD (Rgure 4.7). (This was not true, however, for fifth grade boys, Figure
4.9.)
Thus, at the group level, it would appear that, while there is a difference in
working memory, there is no difference in strategy efficiency. However, in terms of
gains made by students from strategies offered on the S-CPT, the non-ADHD students,
as a group, did better. (The exception was 5 th grade ADHD males.). However, this is
not true for all grades and sexes.
The results of Phase II did not show strong gains between baseline and
treatment for either group (ADHD or non-ADHD). There were individuals who did
make gains, in some cases strong ones. Analyzing the treatment usage data, it becomes
clear that one possible reason for this may be due to the students not having enough
time to master the spelling strategies being taught to them, otherwise the majority of
students should have been able to describe the steps in the process relative to the
specific technique taught..
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CHAPTER V
DISCUSSION
The purpose of this study was to examine one aspect of Barkley's New Theory
ofADHD ( 1997): working memory. Barkley hypothesized that because of behavioral
disinhibition, students with ADHD would have less working memory available to
them than students who don't have ADHD. In addition, this study also examined
whether there were differences in strategy efficiency between these same groups as
well as which group would gain the most from the use of strategies to solve problems
on the S-CPT. Finally, ,n Phase II of this study, an experiment was designed to see if
students with ADHD could improve their academic performance, on CBM measures,
more than their matched peers without ADHD, when taught specific strategies in
spelling and math. This chapter will review the findings related to each research
question and the data will be summarized. Then, the implications relative to the
findings will be examined and discussed. Following this will be a discussion of the
limitations of the inferences based on the data. Finally, directions for future research
will be presented.
Summary and Discussion of Findings
The first research question examined the issue of whether there was a
difference in working memory between a group of students with ADHD and non-
ADHD students controlling for sex, grade and reading level. Overall, there was a
significant difference in working memory between the two groups. Specifically, the
non-ADHD students had significantly better memory scores on the Initial Total
Composite score (I-TCS) of the S-CPT across all three grades. These findings support
Barkley's hypothesis (1997) that students with ADHD have less working memory
88
available to them than non-ADHD students do. This means that when students with
ADHD are put into situations that draw heavily on working memory (i.e., schools),
they are at a distinct disadvantage. They cannot perform at the same level as their non-
ADHD peers because they cannot inhibit responses (disinhibition). If a student cannot
delay a response to an event, stop an on-going response or have good interference
control, one can easily see how ADHD can negatively impact performance in the
classroom
- especially when it comes to the kinds of tasks that the child with ADHD
sees as "boring" (e.g., memorizing the times tables) or very challenging/labor
intensive (e.g., multiple revisions of ones work, such as essays: rough draft, sloppy
copy and final copy).
Clifford (1984) and McCombs (1980) believe that, "Good information
processors see themselves as able to control their own cognitive performance and,
thus, they are motivated to devote effort and attention to strategic processing" (cited in
Pressley & Woloshyn, 1995, p. 3). This, of course, is just the opposite of the reality for
many students with ADHD who are often descnbed as lazy and unmotivated by their
teachers. Barkley (1997) sees disinhibition as the root cause that negatively impacts on
ADHD student's ability to use reflection and thus the reason why so many students
with ADHD are described as unmotivated.
The second research question addressed whether there was a difference in
strategy efficiency between students with ADHD and non-ADHD matched peers.
Using the Strategy Efficiency Index (SEI) of the S-CPT as a dependent variable, there
was no statistically significant difference between the mean scores of the two groups:
ADHD vs. non-ADHD students. Overall, this was true for ADHD, sex and grade. It is,
however, interesting to see that there are still differences, albeit not statistically
significant ones, in specific grades for certain sexes. Noticeable differences were seen
between the ADHD and non-ADHD students at 3 rd and 4th grade, but less so at 5th
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grade. A dramatic difference between females and males was observed at the 4* grade
level. However, things did not always turn out the way one might have expected; 4th
grade typical females actually had much lower SEI scores than their ADHD
contemporaries, while the opposite was true for 4th grade boys. Unfortunately, these
differences were not statistically significant. Thus it appears from the S-CPT data that
as a group, students with ADHD choose less efficient strategies to use, which is
typically what LD students do.
The third research question examined whether there would be a significant
difference in Gain scores on the S-CPT between ADHD and non-ADHD matched
students when they were given specific strategies to solve certain problems on the S-
CPT. Non-ADHD students had statistically significant higher scores when offered
strategies on the S-CPT. This difference was clearly true for non-ADHD students of
either sex in grades 3 and 4, but not as dramatically different in grade 5. In addition,
there was a statistically significant difference found for sex, where males performed
better than females. Finally, there was also a significant difference in terms of grade as
well. Thus, when they are given strategies to use, non-ADHD students used them well,
except for fifth grade where the students with ADHD did better.
Given the results of research question three, where non-ADHD students gained
more than their matched peers, it made sense to try an experiment to see if students
with ADHD could benefit more that non-ADHD students from specific strategy
techniques in spelling and math in a school setting. After all, if this worked, it would
be a new method for overcoming the weaknesses students with ADHD have.
Unfortunately, this researcher was not able to successfully demonstrate that strategy
instruction worked for either group in a school setting. A visual analysis of individual
student graphs, a PND analysis, as well as data analysis using SIGWIN (Bloom et al.,
1999) bares this out. Looking at the mean ES scores, the students with ADHD had
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small effects in spelling and math, while the non-ADHD students had almost no effect
ill spelling and a small effect in math. However, that does not mean that strategy
instruction doesn't work. There clearly were individuals, such as Debbie in math, who
did benefit from strategy instruction.
Why it didn't work lor the majority of students with ADHD, especially when
some of the S-CPT Gain scores said they should, is a complex question to answer. We
know from the strategy instruction literature that cognitive strategy instruction is not a
"quick fix" (Prcsslcy & Woloshyn, 1995). Perhaps the intervention phase was not a
long enough time period to show results, given that many students could not repeat the
steps required for use with a specific technique on the pre and post test questionnaire
(probe), this seems a reasonable hypothesis?
We also know that a good information processor is reflective and chooses
which strategy is best to use in a given situation. This ability to analyze situations and
choose the best alternative is clearly a weakness for students with ADHD. However, if
the students with ADHD were given more tunc to practice the strategics they were
taught, they might be able to overcome their deficits, as some clearly did in this study.
We also know from the LD research (Swanson, 1999) that process training
docs not always generalize to academic improvements lor students. This may be due
to cognitive limitations of the subjects that interfere with the effective use of control
processes (p. 10). This begs the question, What would the results have been if we had
picked the six highest scoring students with ADHD and their matched peers? Did the
intervention phase not show results because the six lowest scoring students were the
most resistant to strategy instruction? Finally, Swanson ( 1999) has suggested thai
when strategy instruction (SI) is combined with direct instruction (DI), the combined
model has the greatest effect; perhaps this might be the next step to try.
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Limitations of the Research
There are a number of limitations one must take into account when interpreting
the results of this study. First, is the issue of power that was discussed earlier in
chapter 4. Even though there was a significant difference in working memory in favor
of non-ADHD students, as Barkley predicted (1997), the sample size was small. This
was only one study and more work needs to be done with larger samples before any
conclusions can be reached.
Secondly, one girl (3
rd
grade) and three boys (two-3rd and one 4th grade),
dropped out of the study when school ended. (Two were ADHD and two were non-
ADHD.) In addition, two fourth grade boys (one ADHD and one non-ADHD) and
one-fifth grade g.rl (non-ADHD) had one or more data points missing. Thus, while
some subjects, like William and Dawn, had strong effects, it is difficult to make strong
conclusions based on incomplete data. One way of addressing this problem is to make
sure that the entire study is conducted while the students are in school. Even though
this author used a rich reward system, such a system still cannot overcome parents
moving away.
The third issue is time. The length of time for the intervention phase may have
been too short. We know that strategy instruction is not a "quick" fix and the four
weeks of intervention may have been too short a time period to see results. If this
study could be run for an entire school year, the time frame should be long enough to
show changes, if there are any to be had.
A third limitation of the study maybe that the specific strategies themselves
may be confounding variables as well. The issue may not be that strategy instruction
didn't work, but rather that one needs to develop more powerful strategies to use with
students with ADHD. This could include combining strategy instruction with direct
instruction or using what Swanson (1999) called the combined model.
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The fourth limitation has to do with the issue of treatment validity. This
researcher was not "on site" while the research assistant was implementing the strategy
instruction. This is a common problem for researchers who are not running the
research project in their school. This begs the question of accuracy of the intervention.
Even though a system of pre and post test (probe) questions were implemented to
increase the likelihood that the strategy being taught were being used by the students,
this procedure should have been implemented from the very start.
Finally, the impact of the different diagnoses the students with ADHD carry
could have influenced the results in a number of ways (see Tables 3.2 & 3.4). One way
is that the students w.th ODD may have been more resistant to strategy instruction.
Another .ssue is the fact that all three subtypes of ADHD were involved in the study.
(Inattentive, Hyperactive/Impulsive and Combined). In addition, a number of students
with ADHD also earned comorbid diagnoses as well (ODD &CD). In the future, using
a more homogenous group of ADHD students, may yield different results.
Unique Contributions to the Knowledpe Rasp
in a
The S-CPT is a new and unique instrument that assesses working memory
dynamic way. To this author's knowledge, it is the only such instrument in existence
today that measures working memory in this way. Because it is so new, there is no
information available about its functional utility for students with ADHD.
This study showed that S-CPT does discriminate between those who have
weak working memory (students with ADHD) and those do not (non-ADHD). More
studies are needed to support this, but it seems that Lee Swanson is on the right track.
Because students with ADHD are considered to have weak working memory
when it comes to school-based learning, especially rote factual memory, they are at a
significant disadvantage. This type of rote memory is often referred to as power
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learning and is an area that is traditionally weak for students with ADHD. One
possible way to overcome this weakness may be with strategy instruction. For
example, if a 3rd grade student had to memorize all the names of the Great Lakes, a
power type of learning exercise, one would expect the ADHD student to have
difficulty. One possible way around the power learning problem may be to utilize
strategies. One such strategy in this case could involve a mnemonic strategy: HOMES.
Each letter of the word HOMES stands for the first letter of the name of each of the
Great Lakes.
Phase II of this study examined the effectiveness of one such program of
strategy instruction for ADHD and of non-ADHD students to see if, in fact, students
with ADHD can benefit more from strategy instruction than their matched peers. This
data could have a profound impact of the way teachers instruct students with ADHD in
their classrooms, but it did not prove successful, as has been discussed in this and the
previous chapter.
Directions for Future Investigations
This study is the first of its kind to utilize a dynamic assessment of working
memory with students with ADHD. As was discussed previously, it is important to
amass more data before conclusions can be drawn. One way to do this has already
been suggested: replication of this study with a larger sample over a longer time span.
In this author's expenence, it will not be easy to find a larger sample in any school in
western Massachusetts. This will present a number of challenges. For obvious reasons,
it is a clear advantage to have all the students in the program in the same school. To
find a larger sample size, one will have to go outside the far western region of this
state, to much larger cities such as Springfield or Worcester. This may mean setting up
programs in a number of schools with a number of different teachers, all of which
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could be confounding variables. The other choice would be to work with a clinic
referred population of students with ADHD. There is one such clinic in Springfield
and Dr. Barkley's clinic at the University of Massachusetts Medical Center in
Worcester, Massachusetts. One of the drawbacks of using clinic-referred students is
that they may come from different schools, all over the state, and even from out of
state. Thus the challenge of having to provide the strategy instruction at the clinic
where attendance may be a problem. In a school situation, there is a clear advantage as
the students are usually there.
Summary and Conclusions
It seems like things have come full circle in the field of ADHD research. In
DSM I, there was a suspected biological deficit which resulted in the label of Minimal
Brain Damage (MBD). By DSM IV, the focus was on the symptoms, inattention,
impulsivity and hyperactivity. However, Barkley (1997), building on the work of
Bronowoski (1977) and Fuster (1989, 1995), has brought the focus back to the
neurobiology of the brain. Now there is an explosion of research in related areas.
Some researchers have looked at the neurochemical basis of ADHD ( see Zametkin &
Rapoport, 1987, for a short overview); others have focused on the neuroanatomical
basis of ADHD (see Hynd et al, 1991, for his overview).
Yet, inspite of all this work, there are still many questions that remain. In fact,
there is a very good chance DSM V will bring about more changes, one of which, if
Barkley has his way, will be to rename the subtype of ADHD that has to do with
"spacey", slow, logy children, previously called ADD without hyperactivity in DSM
III. Unfortunately, classroom teachers cannot wait for this to happen-especially in
Massachusetts with the Massachusetts Comprehensive Assessment System (MCAS)
testing. Thus if more researchers can build on the type of research this study
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developed in Phase II, we may be able to find ways to overcome the deficits students
with ADHD have, while waiting for the researchers to find the cause(s).
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APPENDIX A
DSMI, 1952
There are no specific diagnostic categories for what we now call ADHD in the
DSM I. However, the following terms were used to describe children who had
difficulty in attention, impassivity and hyperactivity at this time and earlier:
severe
1 • Postencephalitic Behavior Disorder. Barkley ( 1981 & 1990) traces the earliest
North American interest in what we now call ADHD to the outbreak of the
encephalitis epidemic of 1917-1918. Here similarities between children with
known Central Nervous System (CNS) damage from encephalitis and non
encephalitic children in terms of their impairment in regulation of activity,
impulse control and activity caused the physicians to believe that the non-
postencephalitic children were nevertheless suffering from some form of brain
damage. Thus the term postencephalitic behavior disorder was born. Other terms
such as "organic dnvenness" (Kahn & Cohen, 1934) and "restlessness syndrome"
(Childers, 1935; Levin, 1938) were also used.
I Minimal Brain Damage (MBD). This association between the similarity of
symptoms in the postencephalitic child and the "hyperactive" child led to the
natural conclusion that there had to be damage in the brain, the logic was that it
was just that it was undocumented brain damage and the methods to measure it, at
that time, were not sophisticated enough.
'. Minimal Brain Dysfunction. When it became clear that there was no damage to
the brain per se, the term was changed from damage to dysfunction, still using the
same acronym, MBD.
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APPENDIX B
DSMII, 1968
IX BEHAVIOR DISORDERS OF CHILDHOOD AND ADOLESCENCE 308.0
Hyperkinetic reaction of childhood (or adolescence)
This disorder is characterized by overactivity, restlessness, distractibility, and short
attention span, especially in young children; the behavior usually diminishes in
adolescence.
If this behavior is caused by organic brain damage, it should be diagnosed
under the appropriate non-psychotic organic brain syndrome (q.v.) (p.49).
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APPENDIX C
DSM III, 1980
Diagnostic Criteria for Attention Deficit Disorder with Hyperactivity
The child displays, for his or her mental and chronological age, signs of
developmentally inappropriate inattention, impulsivity, and hyperactivity. The signs
must be reported by the adults in the child's environment, such as parents and teachers.
Because the symptoms are typically variable, they may not be observed directly by the
clinician. When reports of teachers and parents conflict, primary consideration should
be given to the teacher reports because of greater familianty with age-appropriate
norms. Symptoms typically worsen in situations that require self-application, as in the
classroom. Signs of the disorder may be absent when the child is in a new or a one-to-
one situation.
The number of symptoms is specified for children between the ages of eight
and ten, the peak range for the referral. In younger children, more severe forms of the
symptoms and a greater number of symptoms are usually present. The opposite is true
of older children.
A. Inattention. At least three of the following:
( 1) often fails to finish things he or she starts
(2) often doesn't seem to listen
(3) easily distracted
(4) has difficulty concentrating on schoolwork or other tasks
requiring sustained attention
(5) has difficulty sticking to a play activity
B. Impulsivity. At least three of the following:
(1) often acts before thinking
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(2) shifts excessively from one activity to another
(3) has difficulty organizing work (this is not being due to cognitive
impairment)
(4) needs a lot of supervision
(5) frequently calls out in class
(6) has difficulty awaiting turn in games or group situations
C. Hyperactivity. At least two of the following:
(1) runs about or climbs on things excessively
(2) has difficulty sitting still or fidgets excessively
(3) has difficulty staying in seat
(4) moves about excessively during sleep
(5) is always "on the go" or acts as if "driven by a motor"
D. Onset before the age of seven
E. Duration of at least six months.
F. Not due to Schizophrenia, Affective Disorder, or Severe or Profound Mental
Retardation.
314.00 Attention Deficit Disorder without Hyperactivity
All of the features are the same as those of Attention Deficit Disorder with
Hyperactivity except for the absence of hyperactivity; the associated features and
impairment are generally milder. Prevalence and familial pattern are unknown.
Diagnostic Criteria for Attention Deficit Disorder without Hyperactivity.
The criteria for this disorder are the same as this for Attention Deficit Disorder with
Hyperactivity except that the individual never had signs of hyperactivity (criterion C).
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314.80 Attention Deficit Disorder, Residual Type.
Diagnostic criteria for Attention Deficit Disorder, Residual Type.
A. The individual once met the criteria for Attention Deficit Disorder with
Hyperactivity. This information may come from the individual or from others, such
as family members.
B. Signs of hyperactivity are no longer present, but other signs of the illness have
persisted to the present without periods of remission, as evidenced by signs of both
attentional deficits and impulsivity (e.g., difficulty organizing work and completing
tasks, difficulty concentrating, being easily distracted, making sudden decisions
without thought of the consequences).
C. The symptoms of inattention and impulsivity result in some impairment in social or
occupational functioning.
D. Not due to Schizophrenia, Affective Disorder, Severe or Profound Mental
Retardation, or Schizotypal or Borderline Personality Disorders pp. 41-44).
101
APPENDIX D
DSM III-R, 1987
DIAGNOSTIC CRITERIA FOR 314.01 ATTENTION-DEFICIT HYPERACTIVITY
DISORDER
Note: Consider a criterion met only if the behavior is considerably more frequent than
that of most people of the same mental age.
A. A disturbance of at least six months during which at least eight of the following are
present:
(1) often fidgets with hands or feet or squirms in seat (in adolescents, may be
limited to subjective feelings of restlessness)
(2) has difficulty remaining seated when required to do so
(3) is easily distracted by extraneous stimuli
(4) has difficulty awaiting turn in games or group situations
(5) often blurts out answers to questions before they have been completed
(6) has difficulty following through on instructions from others (not due to
oppositions behavior or failure of comprehension), e.g., fails to finish
chores
(7) has difficulty sustaining attention in tasks or play activities
(8) often shifts from one uncompleted activity to another
(9) has difficulty playing quietly
(10) often talks excessively
( 1 1) often interrupts or intrudes on others, e.g., butts into other children's
games
(12) often does not seem to listen to what is being said to him or her
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( 13) often loses things necessary for tasks or activities at school or at home
(e.g., toys, pencils, books, assignments)
(14) often engages in physically dangerous activities without considering
possible consequences (not for the purpose of thrill-seeking), e.g., runs
into street without looking.
Note: The above items are listed in descending order of discriminating power based
on data from a national field trial of the DSM-III-R criteria for Disruptive Behavior
Disorders.
B. Onset before age of seven.
C. Does not meet the criteria for pervasive Developmental Disorder.
Criteria for severity of Attention-Deficit Hyperactivity Disorder:
Mild: Few, if any, symptoms in excess of those required to make the diagnosis and
only minimal or no impairment in school and social functioning.
Moderate: Symptoms or functional impairment intermediate between "mild" and
"severe".
Severe: Many symptoms in excess of those required to make the diagnosis and
significant and percussive impairment in functioning at home and school and with
peers (p. 52).
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APPENDIX E
DSM IV, 1994
ATTENTION DEFICIT DISORDER (ADHD)
DIAGNOSTIC CRITERIA FOR ATTENTION-DEFICIT /HYPERACTIVITY
DISORDER
A. Either (1) or (2):
(1) six (or more) of the following symptoms of inattention have persisted for
at least 6 months to a degree that is maladaptive and inconsistent with
developmental level:
INATTENTION
(a) often fails to give close attention to details or makes careless mistakes in
schoolwork, work, or other activities
(b) often has difficulty sustaining attention in tasks or play activities
(c) often does not seem to listen when spoken to directly
(d) often does not follow through on instructions and fails to finish
schoolwork, chores, or duties in the workplace (not due to oppositional
behavior or failure to understand the instructions)
(e) often has difficulty organizing tasks and activities
(0 often avoids, dislikes, or is reluctant to engage in tasks that require
sustained mental effort (such as schoolwork or homework)
(g) often loses things necessary for tasks or activities (e.g., toys, school
assignments, pencils, books, or tools)
(h) is often easily distracted by extraneous stimuli
(i) is often forgetful in daily activities
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(2) six (or more) of the following symptoms of hyperactivity-impulsivity have
persisted for at least 6 months to a degree that is maladaptive and
inconsistent with developmental level:
HYPERACTIVITY
(a) often fidgets with hands or feet or squirms in seat
(b) often leaves seat in classroom or in other situations in which remaining
seated is expected
(c) often runs about or climbs excessively in situations which it is
inappropriate (in adolescents or adults, may be limited to subjective
feeling of restlessness)
(d) often has difficulty playing or engaging in leisure activities quietly
(e) is often "on the go" or often acts as if "driven by a motor"
(0 often talks excessively
IMPULSIVITY
(g) often blurts out answers before questions have been completed
(h) often has difficulty awaiting turn
(i) often interrupts or intrudes on others (e.g. butts into conversations or
games)
B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were
present before age 7 years.
C. Some impairment from the symptoms is present in two or more settings (e.g. at
school [or work] and at home).
D. There must be clear evidence of clinically significant impairment in social,
academic, or occupational functioning.
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E. The symptoms do not occur exclusively dunng the course of a Pervasive
Developmental Disorder, Schizophrenia, or other Psychotic disorder (e.g., Mood
Disorder, Anxiety Disorder, Dissassociative Disorder, or a Personality Disorder).
Code based on type:
3 14.01 Attention-Deficit/Hyperactivity Disorder, Combined type: if both
Criteria A 1 and A2 are met for the past 6 months
3 14.00 Attention-Deficit/Hyperactivity Disorder, Predominantly
Hyperactive-Inattentive Type: if Criterion A2 is met by Criterion
A 1 is not met for the past 6 months
3 14.01 Attention-Deficit/Hyperactivity Disorder, Predominantly
Hyperactive-Impulsive Type: if Criterion A2 is met by Criterion A
1
is not met for the past 6 months
Coding note: For individuals (especially adolescents and adults) who currently have
symptoms that no longer meet full criteria, "In partial Remission" should be specified.
3 14.9 Attention-Deficit/Hyperactivity Disorder Not Otherwise Specified
(pp. 78-85).
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APPENDIX F
NOTICE OF INVITATION TO JOIN STUDY
Dear Parents:
I am a doctoral student who is conducting research for my dissertation at the
University of Massachusetts in Amherst. I am investigating the differences in working
memory and benefits of strategy instruction between students with Attention Deficit
Hyperactivity Disorder (ADHD) and typical students.
The first part of the study will involve parents and teachers filling out some
questionnaires. If your child is selected to participate in the study, it will only require 1
hour of memory testing at school. A small subgroup of students will be chosen, based
on their scores on the memory testing, and they will be invited to participate in a
second phase of the study.
The second phase will take place at school over a 10 week time span. During
the 10 weeks, your child will be given, twice a week, spelling and arithmetic probes
which last about 2 minutes each. After 5 weeks, these students will receive specific
strategy instruction in spelling and arithmetic for 30 minutes a day.
To make it more interesting for the students, there will be monetary
compensation, a weekly prize drawing, and a grand prize drawing. All information
that could identify your child will be disguised. Confidentiality will be observed at all
times. Your child is free to drop out at any time without any impact on their grades or
school work.
If you have a child in grades 3, 4, or 5, with or without ADHD, at Momingside
Community School and would like him/her to participate in this study, Please call me
at home: 413 443- 1722. There is a machine so please leave your name and number
and I will get back to you.
Ward F. Johnson, CAGS
School Psychologist
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APPENDIX G
RELEASE OF INFORMATION FORM FOR PHYSICIANS AND
PSYCHOLOGISTS
Dear Doctor:
One of your patients, (name), has agreed to participate in a study I am
conducting for my dissertation at the University of Massachusetts at Amherst.
(name)'s parents report that you diagnosed (name) as having Attention Deficit
Hyperactivity Disorder( ADHD_. (name)'s parents have signed the enclosed release
giving me permission to contact you and confirm, in writing, your diagnosis of
ADHD.
I would appreciate your sending me a note confirming the diagnosis of ADHD
My address is below. Thank you for taking the time to do this. It is important to the
parents and child as the child cannot participate in the study without your note.
Sincerely,
Ward F. Johnson, CAGS
School Psychologist
38 Elmview Terrace
Pittsfield, MA 02101
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APPENDIX II
PARENTAL CONSENT EORM
Dear Parents:
I am a school psychologist and doeloral student at the University of
Massachusetts at Amherst in the Counseling Psychology program. I am conducting
research investigating the differences in working memory between students with
ADI II) and non-ADI II) students in grades 3,4, and 5. In addition, I am interested to
know if students with ADI ID can benefit from strategy instruction more than of non-
ADI ID students c an
Participation in the study requires your permission as well as that of your child
and is voluntary. Your child may quit any time without any effect on his/her grades or
SChoolwork. Confidentiality will be maintained at all times and any identifying
information will be changed so your child's identity is kept secret.
The first part of my study will involve you and your child's teacher filling out
some checklists and a short interview with me. If your child is selected, he/she will
take a one-hour memory test at school during the day. A small group will be invited to
continue and participate in another phase. This final phase will involve your child
taking two-minute spelling and arithmetic probes, twice a week for 10 weeks. Alter
the first l ive weeks, your child will receive strategy instruction for 30 minutes every
day at school.
This study has been approved by the Pillsfield Public Schools and the I luman
Subjects Review Committee at the University of Massachusetts at Amherst. Your
child will be compensated $25.00, payable to the parent, for taking the memory test. II
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your child is invited to continue on for the strategy instruction, there will be an
additional $25.00, paid to the parent. In addition, there will be weekly prize drawings
and a final grand prize drawing for a boombox.
If you have any questions, please feel free to call me anytime at home and
leave a message on my machine. I will get right back to you. My name is Ward
Johnson and my number is: 413 443- 1722.
The results of this study will appear in my dissertation an may appear in related
articles. Again, confidentiality will be observed at all times. After I have finished
analyzing the results, I will be making a presentation after school at Morningside for
any interested parents or teachers and your are cordially invited.
Yes, I would like my child to participate in your study
child's name parent's name date
Address Phone
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APPENDIX I
CHILD ASSENT FORM
Child's name,
I am interested in learning about memory so I am doing a project to find out
more about memory in children and ways to improve it. Your parents have told me
that they would like you to help me by being part of the project.
As part of the project, I would like your help. I would like you to take some
tests to find out more about your memory. These tests won't take long, about one hour,
and you can take a break or stop if you want. If you want to not continue with the
testing, you can and you won't get in any trouble. If there are any questions that you
have or things you do not understand, you can ask me and I will explain them to you.
Your being part of this project will not hurt your grades in school in anyway. You will
not be punished for any work you miss while you are out of the class doing the testing.
I have spoken to your principal, Mr. DiNicola, and he agrees.
Another part of my project will involve taking 10 students and having them
become part of one of two groups. These groups will receive special teaching during
school. Every week these students will take very short tests on their Spelling and
Arithmetic.
If you want to take part in my project, please check the box marked "yes" and
sign your name on the line below. Your parents have already told me that they would
like to help with the project.
YES! I would like to be in your study. I know that I can quit at any time
and there will be no effect on my grades. The study has been explained to me, I know
it is voluntary, and I understand and agree to the conditions above.
Name: Date:
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APPENDIX J
NEWSLETTER RECRUITMENT ADVERTISEMENT FOR STUDY
Are you the parent of a 3, 4, or 5th grader at Morningside School? I am
conducting a study for my dissertation at the University of Massachusetts at Amherst.
I am looking for students with and without Attention Deficit Hyperactivity Disorder
(ADHD) to participate. Your child will be paid $25.00, given to you, for taking a one-
hour memory test. If your child is selected to go on the next phase, they will again
earn $25.00, payable to you, be part of a weekly prize drawing, and a grand prize
drawing at the end.
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APPENDIX K
SPELLING: WEEKS 5. 1 TO 8.5
Spelling: Week 5 1
GOAL: To assess what strategies students use to learn their spelling words.
PROCEEDURE: Discuss with students the idea that there are many ways to do the
same thing. Give an example that they can relate to and then ask them for their own
examples. Now connect that idea with spelling- that there is more than one way to
learn their spelling words. Tell them that before you share any of the ones you know
with them, you'd like to know what ones they use. Pass out the paper marked
SPELLING 1.1. Have each student write down how they study for their weekly
spelling tests. Encourage them to write down as many different ways they've tried
using when they study for a spelling test. Ask them to put a star next to the method
that seems to work best for them.
Look over the answers and read them aloud, without the use of the author' s name, as
many ideas as possible. (You may also want to write them on the board.) This will
lead into your telling them that you will share with them 3 strategies, one each week,
to help them improve their spelling. (They should be encouraged to use these
techniques with their weekly spelling wordlists.)
Pass out The forms for the Spelling Pre-Test, Week 1 words. Read each word aloud to
the students- then use it in a sentence- then pronounce it again.
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Collect papers. Make sure names and the date are on each one.
(NAME) (DATE)
Please explain what you do to learn your spelling words for the test each week. How
do you remember them?
114
Spelling Week: g .7.
Tell the students: "This week we are going to use the PICTURE TECHNIQUE"
(Imagery Training Instructions, Table 5-3, page 130, Pressley & Woloshyn, 1995).
Using the instructions in Table 5-3, present each word from the week 1 wordlist
individually on flash cards. Follow all the directions from a to g. Begin with the first 5
words on the list.
Spelling Week; 5.3
Follow yesterday's instructions with the next 5 words on the list.
Spelling Week: 5.4
Follow yesterday's instructions with the next 5 words on the list.
Spelling Week: 5.5
Test day. Remind the students about the PICTURE TECHNIQUE they have been
practicing all week. Tell them to do the same thing as they take the test. (Make sure all
names and the date are on the papers!)
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Spelling: Week 6 1
GOAL: Analogy Strategy Instruction (see Table 5-6, page 133, Pressley & Woloshyn,
1995).
PROCEEDURE: Return the copies of the Spelling pre-tests and tests. Have the
students make a graph of how many more they got correct on the test compared to the
pre-test. Remind those students who did not do well, that not every strategy works for
everyone. We are going to try out 3 strategies and see which one works the best.
(Remind them that in the 4th week, they will get to choose the method that works best
for them.)
Give a reward for the student who came the closest to getting 100%.
Pass out the new Pre-Test for week 6.
Spelling: Week 6.2
Tell the students: "This week we are going to try a different strategy. This one is
called the SAME SOUND technique (Word Analogy Strategy). (Encourage the
students to come up with their own names for these strategies. The class can even vote
on the name they like the best.) If you see a new word that you have to learn, look and
see if there are any sounds that are the same as sounds in words that you already know.
Start with the first 5 words on list 6.
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Have the students write them on a piece of paper.
Have them underline the sounds that they recognize in each of the words.
Example: If the word is "painter"- they would underline paint then the er sound.
If the word is "railways"- they would underline rail, then way, then the plural.
Have the students spell the words orally.
Have the students complete the cloze sentences.
Have the students come up with words that rhyme with the wordlist words.
Spelling: Week 6.3
Continue what was done yesterday only with the next 5 words from the week 2 list.
Spelling: Week 6.4
Continue what was done yesterday only with the next 5 words from the week 2 list.
Spelling: Week 6,5
Spelling Test
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Spelling Week: 6.1 Cloze. Sentences (You may have to change some endin
make the word fit. Also, there is one word that is used twice.)
My is a
— • He paints houses for a living. Sometimes,
when people can't pay, he will
.
other things in place of money.
Last week, he got a
winter, when he
.
There are many weeks, especially in the
dollars. He his work.
Sometimes he works for the
hold
.
. He will
and paints the cars that
_just about anything to paint.
The only thing that stops him is
.
he
doesn't
_
for a retirement yet. His back hurts a lot and he
may have to use a
,
but he will not to the
pain.
See who can make up the longest sentence with the most words from the list this
week.
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Spelling Week- 7 1
GOAL: Teach Morphological Strategies (p. 136, Pressley & Woloshyn) as a way of
remembering weekly spelling words. This is accomplished by looking for meaningful
parts of words within larger words, including prefixes and suffixes.
Ex. Sign is in the words signal and signature.
PROCEEDURE: First, give the Pre-Test for the spelling words from list 3.
Second, graph the improvements each student made from the pre test to the test in
week 2. Remind each student that if they didn't do as well as they'd hoped, that they
have to find which method works for them. This will lead into the third and final
method to be taught this week: morphological strategies. (Have the students come up
with a name for this method once they understand how two do it. EX. The "find the
small word" method.
Spelling Week: 1.7
Write the first 5 target words on the board, pronounce them and explain their
meanings. Explain the concept of a root word and a suffix/prefix. Have the students
write the target words on a piece of paper and underline the root word. Then divide the
suffix and prefix from the root word with a line.
Spelling Week: 7.3
Write the next 5 target words on the board, pronounce them and explain their
meanings. Explain the concept of a root word and a suffix/prefix. Have the students
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wnte the target words on a piece of paper and underline the root word. Then div,de the
suffix and prefix from the root word with a line.
Spelling Weo.lc- Id
Write the next 5 target words on the board, pronounce them and explain their
meanings. Explain the concept of a root word and a suffix/prefix. Have the students
write the target words on a piece of paper and underline the root word. Then divide the
suffix and prefix from the root word with a line.
Spelling Week: 7 S
Test on word list #3.
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Spelling Week: 8.1
GOAL: To have students pick the strategy that works best for them and use it on this
week' s test.
PROCEEDURE: First, give the Pre-test on the words from spelling list 4. Second,
Have each student graph their weekly improvements on their individual charts. Third,
Rev iew the 3 methods the students used. Have each student pick the one method that
worked the best for them and divide the class into cooperative learning groups based
on the method each group choose, i.e. the Picture Technique group, the Analogy
Strategy Instruction group and the Morphological Strategies group. Students should
fill out a contract detailing which method they are going to use this week.
Spelling-Week: 8.2
Each group should take the first 5 target words and apply the appropnate method to
learning the new words for this week. One student may have to act as the instructor
while the teacher is busy with another group.
Spelling-Week: 8.3
Continue using the appropriate method with the next 5 words.
Spelling-Week: 8.4
Continue using the appropriate method with the next 5 words.
121
Spelling-Week: 8 S
Test on word list #4
APPENDIX L
SPELLING WORDS-INTERVENTION PHASE: WEEKS 5 TO 8
Spelling Words: Week g
1. above
2. background
3. careful
4. dancing
5. early
6. fallen
7. garden
8. habits
9. identify
10. jersey
11. kept
12. lane
13. machine
14. nagging
15. obey
Spelling Words: Week 6
1. painter
2. qualify
3. railways
4. sadly
5. table
6. uncle
7. varies
8. walker
9. yield
10. zero
11. accept
12. badly
13. cargo
14. darkness
15. earn
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Spelling Words: Week 7 Spelling Words: Week R
1 j amny
9 gainer
3 i idi i y
A
illness
J. larger
6V_J. 1 M cl 1 I 1 | \
7 narrow
So. yJi 1 CI
Q painting
i n1U. raise
i
i saieiy
12. taken
13. understood
14. vast
15. wash
1. young
2. accompanying
3. barrel
4. caught
5. daughter
6. earth
7. farmer
8. gifts
9. halfway
10. laugh
11. management
12. neglect
13. offices
14. panel
15. rarely
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APPENDIX M
ARITHMETIC: WEEKS 5.1 TO 8.5
Arithmetic: Week 5.1 ( Addition^
GOAL: To assess what strategies students use to solve arithmetic problems.
PROCEEDURE: Discuss with the students that just like Spelling, there are many ways
to do Math problems. Pass out the Arithmetic paper 1. 1 and ask them to write down
their answers as to how they solve various arithmetic problems. What strategies do
they use?
Collect their answers and review them orally. If no one has mentioned it, remind them
of the strategy I call "the next closest". For example, if I don't know what 9 + 3 is, I
think of the one closest to it that I know: 9 + 2. (I know all the two's because I can just
double them.) Practice on the board with different examples for them to try by having
the students call out different addition problems.
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Please explain what you do to help you remember your Math facts.
What do you do to help you with addition?
What do you do to help you with subtraction?
What do you do to help you with multiplication?
Do you know any other tricks to help you? Did your parents or teachers show you any
other ones?
Arithmetic.-Week: 5 2
GOAL: Review their math facts for addition.
PROCEEDURE: Using the blackboard, demonstrate the rules listed below. After you
feel that the students know the rules, pass out the gnd and have them demonstrate their
knowledge of each rule. Make sure they see the pattern for each rule.
Review the 0 + 0 rule.
Review the 1 + 1 rule (one-up-rule)
Review the + 2 strategy (one-up rule twice)
If time permits, review the doubles rule.
Arithmetic-Week: 5.3
GOAL: Continued review of Math facts.
PROCEEDURE: Review the doubles rule (3 + 3= ; 4 + 4= ).
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Teach the Counting On rule (start counting from the highest number).
Have the students make Math Rings for the rules they have learned so far.
Introduce the 'TEEN" Strategy ( 10=3=thir TEEN = 13).
(10=4=four TEEN =14).
(10=5=fifTEEN=15). Etc.
Arithmetic-Week: 5.4
GOAL: Review of Math facts for addition
PROCEEDURE: Review the 'TEEN" strategy.
Start double-digit addition, first without carrying, then, if there is time, introduce
carrying.
Have the students tell you the rule about where to start. How do they remember it?
Make a Math Ring for double-digit addition.
Arithmetic-Week: 5.5
GOAL: Reviewing Addition facts.
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PROCEEDURE: Review the facts/strategies taught so far.
Continue building Math Rings.
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Arithmetic-Week 6.1 (SnhtmrHrm)
GOAL: To improve Subtraction skills.
PROCEEDURE: Review what was learned last week with addition. Ask the students
how they go about solving subtraction problems (without borrowing).
Cognitive Stratcgy-
ASK: "What is the first thing we do when we get a math problem?"
Answer (aloud): "Look at the sign!" (What operation is required, addition, subtraction,
etc.
ASK: "What do we do next?" (See if we have to carry or borrow.)
ASK: "Where do we start?" (Bottom right!)
Pass out number lines and start giving the students subtraction examples on the board
to solve.
Subtraction-Week: 6.2
Review what was covered yesterday with the number line. Introduce the "count-up"
strategy for subtraction. If I can't subtract 12 from 15 in my head, I can count up from
12 to 15 and get the answer. (If you need to, show them again how this is
accomplished on the number line.)
Practice with examples on the board.
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Subtraction Week: 6 3
Start using subtraction flash cards and encourage the students to use the count up
strategy.
Mix in addition examples as well.
Subtraction Week: 6.4
Continue using the flash cards. Have the students keep track of their answers and see
who can get the most nght.
Rev iew the rules for subtraction with borrowing.
Remind them to say their rules out loud: "What do we do first?" (Look at the sign.)
"What do we do next?" (See if we have to carry or borrow.)
"Where do we start?" (Bottom right!)
Have them do the subtraction examples from the worksheets that were used for
addition last week.
Subtraction-Week: 6.5
Review the "rules". ("What do we do first?")
Continue practicing with work sheets.
Use the flash cards
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Arithmetic-Week: 7.1 f Multiplication l
GOAL: To improve multiplication skills.
PROCEEDURE: Pass out blank graph paper (large squares). Pass out a red, and a
black Hair pen, a pencil and a ruler to each child. Starting from the right side, count in
5 lines. Then count down three lines. Starting from that point, have each student take a
pencil and draw straight-line 12 lines over. Then draw another line 12 lines down.
Draw another line, from the left to the right 12 lines over. Now draw another line
upward to connect with the starting point. This should form a large square, 1 1 blocks
by 1
1
blocks. Starting at the same starting point, put a 0 in the box to the upper left of
the starting point. (Sec sample.) Then number from 0 to 1 1 going across the top (from
left to right).
Starting with the first 0, number down along the outside of the box to 1 1 again.
Now tell each student that some people find it hard to memorize all the time's tables.
However, they already know a lot of them."
Have each student take a black pen and starting in the upper left (1 x 1) fill in each
square with the answer (1 x 1=1; 1 x 2= 2, etc.) Go all the way across the top row.
Now reverse it going down the left side the same way.
Now start with the 2's and go across the top of the 2 column.
Go down the 2 column on the left side now.
***** IT IS IMPORTANT FOR EACH CHILD TO BE HONEST ABOUT THE
ONES THAT HE/SHE DOESN'T KNOW. IF THEY DON'T KNOW ONE, LEAVE
IT BLANK.
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When you are doing the 2's, ask them what strategy they ean use besides memorizing
the 2's. (Answer: doubling.)
Now try the 3's across the top. They should know the first 2 answers: 3 x 1 and 3 x 2.
REMEMBER: leave the ones you don't know or are unsure of blank.
Do this for each one of the times tables going across first, then down. This shows them
that 5 x 3 is the same as 3 x 5. Make sure to emphasize that point. This is because they
are in the same family.
Arithmetic: Week 7.2
When the square is done, there should be some blank squares, mostly in the middle,
Arithmetic: Week 7.3
The 6's, 7's and 8's.
If anyone is missing any 1 1 's, show them that it is just the same number they are
multiplying by twice. Ex. 6 x 1 1= 66 or 6 twice.
For the 10's, they should know that the answer is the number they are multiplying the
10 by with a 0 after it. Ex. 6 x 10= 60 or 6 with the 0 after it.
Now teach the 9 times tables using their fingers.
Finally, teach the 5 x's tables using the clock. (Imagine a clock at 12:00 o'clock. If the
question is, what is 5 x 6? Always keep the little hand on the 12, then put the big hand
on whatever number you are multiplying by 5, in this case 6. How would you read the
clock with the big hand on 6 and the little hand on 12? Answer: 12:30. Take your
answer from wherever the big hand is. Ex. On 3? That is 12: 15. 5 x 3 = 15.
Have them continue to fill in the squares with the answers they know in pencil, then
once you verify that they are correct, have them trace over them in black marker.
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The empty squares that are left are all the ones they don't know. Have them fill in the
correct answers with red pens. These are the ones they are going to have to try to
memorize.
Arithmetic: Week 7.3 Multiplication Songs Tape (Need a tape plaver).
On side 2, the 6's, 7's & 8's, start with the song Picasso (6 x's). Pass out a copy of pp.
9 & 10 of the Multiplication Workbook and play the song. Play it over several times
so the students know it well enough to sing along. Then do the practice examples on p.
I
Use Hash cards to go over the 6's. Divide into teams and do "mad minutes" for the 6's.
Arithmetic: Week 7.4 Multiplication Songs Tape (Need a tape player).
This is the same as above only this time with the 7's.
Arithmetic: Week 1.5 Multiplication Songs Tape (Need a tape player).
This is the same as above only this time with the 8's. In addition, try to review all
three on the songs with the students.
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Arithmetic- Week R, 1
f
nivici™)
GOAL: To improve division skills and understand the concept of fact families.
PROCEEDURE: Review the work that was done last week on multiplication. First go
over the songs for the 6's 7's & 8's. Next, take out the multiplication gnd the students
created. First, using the gnd, do a multiplication problem, say 6 x 6. Show them that
their gnd also works for division: 36 divided by 6 = 6. Thus 6 goes into 36, 6 times.
Put a number of these problems on the board and have different students solve them
using their grid. Emphasize the fact that multiplication and division are in the same
fact families.
one
Arithmetic: Week 8.2
Pass out triangle shaped cards, one to each student. Then give each student
envelope to put their name on it. Instruct the students to: "take one triangle shaped
card and put it on their desk in front of you with the longest side (hypotenuse) facing
you." Take out your multiplication gnd." "Look at the columns and answers for the 6
times tables. Starting with 6 x 1, take your pen and put a 6 in the bottom left corner,
then a 1 in the lower nght corner. Finally, put the answer (1) at the top of the triangle.
Do this for each of the 6 times tables.
Next, put all your triangles in your envelope, all mixed up. Then pair off with another
student. Put a piece of scrap paper next to each of you . Take turns pulling out a
triangle out of your envelope and covenng up the answer at the top of the tnangle with
your finger. (Remember to always keep the longest side facing you. ) Show your card
to your partner and wait for their answer. Give your partner a point for each correct
answer.
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Now show the students how they can use the same card to do division. You can do this
because they are in the same fact family. You can do the division 2 ways. First, cover
the number in the left corner and ask your partner how many times the number in the
right hand corner will "go into" the number at the top of the triangle. (The answer is
the number covered up by your thumb in the left-hand corner.) Have students do this
in pairs keeping score again.
Arithmetic; Week 8.3
Follow the same directions you did for 4.2 for the 7 times tables.
Arithmetic: Week 8.4
Follow the same directions for 4.2 again for the 8 times tables.
Arithmetic: Week 8.5
Follow the same directions for 4.2 again for the 9 times tables.
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APPENDIX N
CBM READING SCORES USED TO MATCH STUDENTS
GRADE NAME - ADHD CBM CRM M A \/TC TVDir a t GRADE
3 T. M. 1 1 4a a • r 21 D. Kj. 3
3 R. D. 36 / Q Qo. o. 3
3 W. J. 39.1 w / IV1. D. 3
3 A. W. 52 55 o. VV
, 3
3 M. D. 89.1 86 o. r.
3 J. T. 89.8 99 R ^
4 J. J. 14.4 15.60 N. S. 4
4 S. S. 22 24 J. W. 4
4 J. M. 19.6 15 T. D. 4
4 R.M. 35 38 D. B. 4
4 E. N. 63.5 57.8 J. D. 4
4 J. S. 65.8 51 C. R. 4
5 M. M. 28.5 27 J. K. 5
5 M. H. 29.2 34 C. R. 5
5 S. L. 52 52 S. H. 5
5 C. S. 78.5 95 A. B. 5
5 J. H. 95 79 D. H. 5
5 D. T. 17 14 A. T. 5
CBM scores are converted to percentile scores based on local norms. Students
were matched by quartile, i.e., scores of 0 to 25 are in the first quartile, 26 to 50 are in
the second quartile, etc. Thus T. M. (ADHD) matches with D. G. because they both
are below the 25th quartile.
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APPENDIX O
PRIZE LIST
1. Boombox ($100.00)
2. Gift Certificate to local Mall ($20.00)
3. Gift Certificate to local Mall ($10.00)
4. K-B Toy Gift Certificate ($10.00)
5. K-B Toy Gift Certificate ($10.00)
5. Barnes & Noble Gift Certificate ($10.00)
7. Gift Certificate to Papa John's Pizza ( 1 free large pizza)
3. Gift Certificate to Papa John's Pizza ( 1 free large pizza)
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APPENDIX P
PARENT SATISFACTION QUESTIONAIRE
1
)
How did your child feel about participating in the program? (Please circle one
number.)
1
(very dissatisf ied) 2 (dissatisfied) 3 (neutral) 4 (satisfied) 5 (very satisfied)
2) How did you feel about your child's participation in the program?
1 (very dissatisfied) 2 (dissatisfied) 3 (neutral) 4 (satisfied) 5 (very satisfied)
3) How much effort do you think your child put into the program?
1 (very little) 2 (a little) 3 (neutral) 4 (a lot) 5 (a great deal)
4) Do you think your child benefited from the program?
1 (very dissatisfied) 2 (dissatisfied) 3 (neutral) 4 (satisfied) 5 (very satisfied)
5) What did you like best about the program?
6) What did you like least about the program?
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APPENDIX Q
PRE & POST PROBE QUESTIONNAIRE
Name
Date
What strategy do you think you will use on the CBM Probe you are about to take?
(Fold here)
Post Probe Questions
Did you use a strategy? YES or NO (Circle one).
How often did you use it?
Can you tell me the steps?
Which of the steps was the most helpful?
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